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Tuts volume conſiſts of two parts; the Ana- 
tomy and Fhyſiology of the Heart the Ar- 


rangements and Deſcriptions of all the Arte- 
ries. 


Tux diſcovery of the circulation of the blood 
has been always regarded as one of the grandeſt 
in ſcience: it has been ranked rather with the great 
doarines of philoſophy, than with the little diſ- 
coveries in our peculiar ſcience ; and it has been 
boaſted of by our countrymen, and much coveted, 
and often claimed, by ſtrangers. Indeed its real 
importance falls little ſhort of the feelings which 
all theſe diſputes convey to the mind; for it is in 
itſelf moſt ingenious and beautiful; and it is the 
foundation of all that phyſicians have thought 


or practiſed, right or wrong, uſeful or deſtruc- 
tive, ever lance that day. 
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How the well-proved doctrines of Harvey 
were perverted ; what new, ſtrange, monſtrous, 
and impoſſible circles his antagoniſts contrived 
for the blood to move in—it were tedious to re- 
late; but it 18 moſt natural to mention why 
ſuch noble doctrines were oppoſed. It was the 
univerſal opinion in thoſe days, that the blood 
was formed in the liver, and ſent out from it by 
all the veins to nouriſh the body, proceeding out- 
wards during the day, and returning by night, 
The old phyſicians had thus entered into a train 
of thinking which it was not eaſy to change. 
Theſe notions about the blood were great and 
important doctrines, deſcending to them from 
their oldeſt teachers, with many weighty de- 
pendencies, concluſions, and rules of practice 
iſſuing from them: they were as articles of faith 
which it was a hereſy to forſake; and they fore- 
ſaw, that ſhould the Harveian doctrine prevail; 
ſhould it be once completely proved that the 
blood moved outwards along the arteries and 
returned only by the veins; then all their 
reaſonings would be confounded, their the- 
ories embracing the whole body of phyſic 
diſturbed, their ſyſtem of practice entirely 

thrown 


thrown down, and all that they had written 
themſelves, and all the ancient books which they 
tad read with ſo much diligence (for they were 
really learned), all that they had ever been proud 
of, was to be wiped out from the thoughts of that 
and of all ſucceeding ages! 


But the doctrine of Harvey did at laſt prevail, 
diſpelled thoſe idle dreams about humours and 
temperaments, and ſpirits, and blood! —of the 
blood concocted in the liver, moving outwards 
along the veins to nouriſh the body; of the blood 


moving outwards during all the day, and return- 


ing by night; of the arteries carrying air only 


or vital ſpirits, to animate the ſyſtem by mixing 
with the blood. But it introduced doctrines 
poorer, and more miſchievous in all their conſe- 
quences : as, that the blood was compoſed of 
particular globules, the larger globules of ſmal- 
ler ones, and theſe again of globules of a third 
ſeries; and that the arteries were ſo proportioned 
to the diameters of thole globules, and deſcend- 


ed by ſteps ſo regular and uniform, that each 


kind of artery had its peculiar globule whick it 


received with caſe, while others were rejected 


or 
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or, if unhappily thruſt by an action too violent 
into veſſels which they did not ſuit, were arreſt- ; 
ed, and produced according to the degree ei- 
ther ſome local inflammation or ſome univerſa] 
diſeaſe. Theſe are the once famous doctrines 
of Malpighi, Boerhaave, and all the great men of 
their day; and which they dilated into various 
torms, and adorned with the fine words of len- 


tor, remora, error loci. 


To theſe ſucceeded the mechanical phyſicians, 
who, by unintelligible problems of mathematics 
and algebra (reaſonings which were ill- founded 
in their principles, though the calculations had 
been correct), pretended to eſtimate the force of 
the heart, the velocity of the blood, the power of 
the arteries, che ſtrength of the veins, and the 
ſhape and ſize of each ſecreting orifice, accord - 
ing to the ſecretion which it had to perform. 
theſe were the doArines, theſe the diſcoveries, 
which rendered famous the names of Bellini, 
Fircairo, Keil, Hales, and other mechanical phy- 


{cians, whoſe books are gone with them to the 


vault of all the Capulets.“ 


The 
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The chemiſts next began about this time to 
turn their thoughts, from the vain ſearch after 
the univerſal ſolvent and the philoſopher's ſtone, 


to pharmacy and the uſeful arts. By the abili- 


ties and induſtry of Newman, this branch came 


to aſlume the more reſpectable appearance of a 
uſetul art; it began to be allied to ſcience, and 
its connection with medicine was found to be 


of the moſt direct and important nature. 


laving analyſed the materials of the druggitt, 


the chemiſts came next to analyſe the parts of the 
human body to which thoſe medicines were to 
be applied: but from this rational commence- 
ment followed one of the moſt trivial of all the 
miſergble doctrines with which our ſcience has 
been dilgraced ; for as they had already explain- 
ed the properties of the ſalts, metals, earths, and 
of all active ſubſtances, by the angles, cubes, or 
other forms which they ſaw their particles aſ- 
ſume, they began to ſuppoſe that ſuch forms, 
ſuch cubes, wedges, ſpiculæ, &c. exiſted in the 
blood; and acid and alkaline humours, ſharp, 
corroſive, irritating, and. pointed particles, were 
the terms in which they expreſſed their moſt 

admired 
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admired theories; and acids, alkalis, and metals, 
and - medicines for rounding the pointed par- 
ticles, or obtunding (as they termed it), or ſheath- 
ing, or covering the acrimonious humours, were 


their chief preventatives and cures. 


We have trodden down at once all their doc- 
trines and principles. The chemiſtry of the 
preſent day is no more like theirs than our 
reaſonings are. If we ſpeak now of mecha- 
nics, we mean imply the mechaniſm of the hu- 
man body; but always until now has this fault 
run through all the great theories, 'that when 
deſcribing our veſſels phyficians have uſed til! 
the language of hydraulics and hydroſtatics; of 
a philoſophy applicable only to rigid tubes, in- 
flexible, and having no living power : in ſhort, 
in deſcribing the living ſyſtem, they have for- 
gotten that it was endowed with life. 


We allo may have erred in our turn: but 
with whatever degree of contempt we may view 
the doctrines of theſe older authors; or however 
much ſucceeding generations may be amuſed with 


ours—ſtill this is plain, that the moſt important 
facts 
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fas in all anatomy, and the chief doctrines of the 
human body, muſt always accompany the expla- 
nation of thoſe two great functions of the heart 
andlungs. Of courſe the conſtitution of the blood; 
the chemiſtry of airs; our dependence, ſo inceſſant 
and immediate, upon the atmoſphere in which 
we live; the various and ſingular ways by which 
the fœtus of different creatures, or the creatures 
themſelves (each according to its mode of life), 
draw their exiſtence from the atmoſphere ; the 
various kinds of circulation by which this air 
is diſtributed through the ſyſtem of each ; the 
effects of air peculiarly upon our body; and 
the effects alſo of accidents, deformities, and 
diſeaſes in thoſe prime organs—all this wide 
circle of phyſiology belongs, in the ſtricteſt and 
cleareſt ſenſe, to the anatomy of the heart. For 
one chief purpoſe in ſtudying the anatomy of the 
human body 1s to underſtand its functions, and 
to compare them wich thoſe of other creatures, till 
we at laſt arrive at ſome diſtant conception of 
the whole, of the various ſtructures of animals 
and vegetables, and of the various functions 
which in each of theſe claſſes ſupport life, and 
through ir the principle of life. 

Vox. II. b There 


There is no occaſion on which this deſire 
of knowledge, this willing admiration of the 
wonders of nature, is ſo ſtrong as on firſt ſtu- 
dying the functions of the lungs and heart; 

for upon the conjoined offices of the heart and 
lungs all perfect life ſeems to depend. And how 
univerſal theſe two functions are; how neceſſary 
to the fupport of the greater animals; how eſ- 
ſential alſo to the conſtitution of the meaneſt in- 
ſect—it ſhall be my buſineſs to explain. 


The knowledge of the arteries again bears a- 
long with it the whole anatomy of the human 
body. The nerves accompany the arteries; the 
lymphatics and veins twine round them; the 

. glands and various organs are compoſed of them. 
The intimate ſtructure of parts is known only by 
underſtanding the forms of their veſſels; and as 
each individual part is nouriſhed by arteries, he 
who has ſtudied the arteries thoroughly knows 
the whole. 

But to the ſurgeon the knowledge of the ar- 
terial ſyſtem is valuable beyond all calculation 
or belief. He performs no operation in which 
29 arteries 
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arteries are not engaged; he cures no great 
wound in which arteries are not firſt to be tied; 
he enters into no conſultation in which the arte- 
ries are not firſt ſpoken of. Without a know- 


ledge of the arteries he cannot think ſenſibly nor 
act ſafely. 


Moſt unhappily all this comes to be 
known only at that period of life when the 
deepeſt conviction can produce only fear and 
perplexity, ſorrow and regret. Yet, ſtrange to 


tell, there is no ſuch conviction; no regret, no 


irreſolution, no perplexity, is ever ſeen! A ſur- 


geon, as ignorant of the blood-veſlels as of every 


other point of anatomy, ſhall proceed in his 
operations with a forwardneſs and boldneſs ter- 
rible to thoſe who know his danger; yet with a 
ſucceſs and good fortune exceeding all belief. 


The meaning of all this is very plain. A re- 
laxation in the diſcipline of the ſchools is the 
firſt cauſe an indifference to anatomy, ſo mark- 
ed and pointed, that an anatomical theſis in this 
country was never known, Every young man 
eſpecially fears the difficulty of this part of ana- 

nie... 62 tomy, 
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tomy, and ſhuns it. He is not duly impreſſed 
with ſuch a high ſenſe of its importance as to 
make labour pleaſant; and when he is advanced 
to practice, he takes comfort daily from the miſ- 
takes and ignorance of others. A ſlender conſo- 
lation! to ſee exemplified in others the faults 
and dangers to which we ourſelves are expoſed, 


If theſe negligencies may ſtand excuſed on any 
account, it is on this only, That anatomiſts 
have been accuſtomed to write, not for the Pub- 
lic, in plain and ſimple language, but for each 
other in an unknown tongue. By this I mean 
not a foreign or a dead language, but a pe- 
culiar ſtyle and phraſe which no one can un- 
derſtand unleſs he be initiated; unleſs he have 
ſtudied the ſcience itſelf ſo intenſely, that he has 
alſo learned the jargon in which it is conveyed: in 
ſhort, no one but a thorough anatomiſt can un- 
derſtand it, nor can he without ſome labour and 
diſtreſs. Anatomiſts have buried their ſcience 
under the rubbiſh of names; there is no dif- 
ficult nor hard ſounding word (which they 
have any claim upon) that they have not re- 
tained: they have choked their ſubject with 

uſeleſs 
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uſeleſs minutiæ, they have polluted their lan- 
guage, by transferring to it from the Latin 
many words which, by their continual inflec- 
tions in that language, were beautiful; while 
their unvaried, uncouth termination in ours, 
is barbarous in the utterance, and interrupts and 
puzzles the ſenſe: They have impreſſed into 
the ſervice of their ſcience a great many poor 
words that would get their habeas corpus from 
any court in Chriſtendom.“ 


An anatomiſt, for example, ſhall deſcribe an 
artery as going to the radial edge of the ſecond 
metacarpal bone; then ſupplying the abductor 
and flexor muſcles; then going along the bone 
of the firſt phalanx, ſeated upon this ſecond me- 
tacarpal bone, with many other diſtortions, 
ambiguities, and little contrivances, to conceal 
(as one would believe) that he is deſcribing ſo 
imple a matter as the artery of the forefinger; 
which the reader at laſt finds out either by 
ſome lucky chance, or by thinking how many 
metacarpal bones there are; and then reckon- 
ing them firſt forwards and then backwards, 


that he may be ſure which it js that the author 


means; 
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means; for his author may count from the little 
finger towards the thumb, or from the thumb 
towards the little finger, or he may have a fan- 
cy of leaving out the thumb, and reckoning only 
four. What muſt be the ſurpriſe of any well-edu- 
cated young man when he reads in thoſe books 
which he muſt ſtudy, of the regions of the elbow 
or thumb, or fore- finger? If an anatomiſt un- 
derſtands ſuch things with difficulty, how di- 
ſtreſſing muſt it be to the ſtudent? ; 


This is the ſcholaſtic jargon which has ſo long 
been the pride of anatomiſts and the diſgrace of 
their ſcience; which has given young men a 
diſlike for the moſt uſeful of all their ſtudies ; 
and which it 1s now full time to baniſh from 
our ſchools, Theſe are the authors who avoid 
plainneſs as it were meanneſs; who are ſtudious 
of hard words as if that were the perfection of 
ſcience : “it is their trade, it is their myſtery, 
to write obſcurely;” and full _ does the ſtu- 
dent feel it. 


Want of arrangement, again, has ſtill worſe 
effects. Confuſion is a monſter in ſcience; 
and 
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and Thomſon has, in his Man of the Moon, 
deſcribed ſuch a thing with great ſpirit and 
life: A creature, if that may be called a 
creature which had no ſhape nor form, next rol- 
led towards him, approaching {till nearer and 
nearer, and by various glances and movements 
ſeemed to indicate a ſympathy with man: it 
was a rude unformed maſs ; legs and arms, fin- 
gers and toes, and membranes and glands, and 
entrails and teeth, were blended into one abo- 
minable maſs.” 


If I ſhould ſay to my reader there are very 
nearly one thouſand arteries in the body, going 
promiſcuouſly to bones, ligaments, bowels, and 
glands, muſcles, and nerves, to a thouſand uncon- 
need difficult parts, all which you muſt know 
by name—how would he be affected? But when I 
obſerve, that theſe go to the neck—the head 
the arm—the leg—he begins to ſee this con- 


fuſion of muſcles, and glands, and bowels, va- 


niſh, and to perceive that all theſe arteries may 
be uſefully and very ſimply arranged. When he 


is next taught to know the courſe of each great- 


er artery, and the parts in which each diviſion 
and 
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and branch of it lies, he perceives clearly that 
the parts through which it runs, as the armpir, 
neck, or groin, muſt limit and regulate the num- 
ber of its branches, and give to each twig even 
its order and name: When next the whole ar- 
terial ſyſtem is marked and chalked out for him 
in different portions ; when there are points of pe- 
culiar importance ſet apart which he is charged 
to learn with particular care—he ſees a good end 
in all this toil ; he begins with courage, and gets 
forward eaſily ; it becomes an intereſting, and of 
courſe a pleaſing, taſk. But ſtill it is a taſk : and 
I entreat the young ſtudent, as he values his own 
honour or the ſafety of his friends, not to bate 


himſelf one 1ota of the whole. Let him not take 


an indolent advantage of thoſe arrangements, 
which are meant to promote his induſtry, not 
to prevent it. Let him not read only concern- 


ing the greater arteries, neglecting the ſmaller 
ones, bur go through the whole piece of anatomy 


honeſtly and fairly. He will no doubt forget 
in time the ſmaller arteries ; but by having ſtu- 


died even them with diligence, he muſt remem- 
ber the great and important arteries with a clear- 


neſs of comprehenſion and arrangement, which 
7 thoſe 
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thoſe who have not gone thus honeſtly through 
the whole ſtudy can never attain. Let him al- 
ſo remember, that ſtudies like theſe, well per- 
formed during his early years, do, like paſt dan- 
gers, or the remembrance of good deeds, give 
an eaſe and pleaſure to his after life. 


The arteries, I will now venture to ſay, ſhould 
be with the ſurgeon as familiar as his name; 
and there is no argument which proves it more 
ſtrongly than this, that a man of real learning, of 
ſterling good ſenſe, of a clear head and ſteady 
hand, a man accompliſhed in all other reſpects, 
and fitted by nature and genius for performing 
the molt difficult operations, if yet he want this 
part of knowledge, may, in one unhappy mo- 
ment, do, or neglec to do, things which he muſt 
think of with horror during all his life. I 
know well how little ſuch accidents are thought 
of, when at laſt the evil day comes. A ſurgeon 
hardly believes this ſtrict knowledge of the ar- 
teries to be ſo great a point. In the midſt of 
an operation, or in a common wound, it gives 
him no concern to ſee arteries bleed which he 


did not look for; nor has he great reluctance 
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to drive his needle among parts which he 
does not know, An artery bleeds, and he looks 
for it; he calls out at laſt to ſcrew the tourni- 
quet, and it flops; the tourniquet is looſened 
again, and again it bleeds; again the ſcrew is 
tightened on account of the loſs of blood; he 
expects to ſtrike the artery; he is accuſtomed to 
ſtrike it, not by knowing where it lies, but by ſee- 
ing it bleed: at laſt ſome lucky dab of the needle 
ſucceeds, or perhaps from faintneſs of the patient 
the bleeding ceaſes: the ſurgeon is relieved from 
his preſent anxiety; but in a few hours he is 
called back to this. ſcene of confuſion and diſ- 
may: yet at laſt the bleeding is ſomehow or 
other maſtered; and thus he gets on through all 
his diſſiculties, accident after accident, opera— 
tion after operation, till at laſt he almoſt forgets 
that anatomy was a branch of his education, or 
the knowledge of blood-vetlels neceſſary in ope- 


rations or wounds. 


I will not ſay that a man cannot ſuppreſs a 
bleeding from a wound in the arm, becauſe he 
is not acquainted with the anatomy of the arm; 


bur this ſurely l may be allowed to ſay, that it is 
a 
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a piece of knowledge which at all times, but eſpe- 
cially in thoſe circumſtances, can do no harm; 
and that if you leave a patient to chooſe betwixt 
two ſurgeons, one- ſkilled in the knowledge of 
arteries, another knowing them only by ſeeing 
them ſpout out blood, it is eaſy co foretel where 
his choice will fall. 


Perhaps ſome will be ſo hardened as to ſay, 
and yet we ſeldom hear that patients die of 
bleeding.” Is it then a merit that your patient 1s 
not plainly killed; that he does not expire among 
your hands? Is it nothing to loſe blood from day 
to day ? Is it nothing that your paticnt is reduced 
to extreme weakneſs, ſuffering every thing but 
actual death? Is it nothing that he lies with tour- 
niquets round the limbs in fear and anxiety, at- 
tended by young ſurgeons appointed to watch 
that bleeding, which may burſt out while the 
patient turns in bed, and deſtroy him in one 
breathing ſpace? Is ic nothing to have freſh inci- 
ſions and new ſearchings for the artery to endure? 

Theſe are real difficulties and dangers, and 
they ſhould be provided for; our honour as well 
as our duty requires it. Bleeding from a great 

6:4 artery 
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artery is to the patient the greateſt danger. The 


very report of an ill accident is to the ſurgeon 
(though, God knows, he may be blameleſs) the 
greateſt diſgrace; and, laſtly, though it ſhould 
not be ſo, his taking up a bleeding artery dex- 
terouſly and quickly, when others have failed, is 
a great honour. 


When we think of all the important conſe- 
quences of being thoroughly verſed 1n this part 
of anatomy, they crowd upon our imagination 
more in number than can be even named. The 
ſurgeon may, indeed, provide for the arteries 
to be cut in a regular operation. by conſulting 
books; but when he is called to a patient bleed- 
ing and faint, perhaps expiring, that perſon 
muſt live or die by his immediate ſkill! By 
his {kill he will obtain the good opinion, not of 
ignorant attendants only, but of the profeſſion : 
and by 2 bold and ſenſible conduct in any diffi- 
cult fituation he may give them a leſſon of real 
uſe. Let us but for a moment think of the 


chances of thoſe wounded in war ;—the a- 


larming, unthought-of accidents which over- 
take us daily in private life ;—the wounds and 
hurts 
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hurts which workmen receive :—let us reflect on 
all the kinds of aneuriſm both in the heart and 
arteries, from wounds, from blows, from in- 
ward diſeaſes :—let us think of all the hundred 
operations in which arteries are concerned— 
and then declare whether, of all his ſtudies, the N 


young man ſhould not value that moſt which 1 


makes him ſo immediately and eminently uſe- | 
i 
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HEART and ARTERIES. 


BOOK I. 


OF THE HEART. 


CHAP. I. 


OF THE MECHANISM OF THE HEART. 


Tus heart is placed nearly in the centre of the hu- 
man body, and is itſelf the centre of the circulating 
ſyſtem. That ſyſtem of veſſels, which it excites and 
moves, conſiſts of arteries and of veins ;—the ar- 
teries act with great ſtrength, with a pulſation like 
that of the heart itſelf, and convey the blood 
over all the body; the veins are in greater number, 
exceedingly large, pellucid almoſt in their coats, 
incapable of that energetic action with which all 
the functions of the arteries are performed; they 
return the blood to the heart with a flow, equable, 


and gentle motion, and depoſite at the right fide of 
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2 OF THE MECHANISM 


the heart a quantity of blood equal to that which is 
at each pulſation driven out from the left. The heart 
is placed betwixt the arteries and the veins, to regu- 
late and enforce their action; to receive the blood 
from the veins by a flow dilatation, and to reſtore, by a 
ſudden contraction, that force which the blood loſes 


RE, in paſſing round the circle of the body. But the 
heart has alſo another and more important. office to 


perform; for by having two great cavities and two 
orders of veilels, it performs in the ſame inftant two 
circulations, one for the lungs and one for the body ; 


it receives from the lungs nothing but pure blood, it 


delivers out to the body nothing but what is fit for 
its uſes : and this purifying or oxydation of the blood, 
and this excitement of the arteries, are two chief points 
of modern phyſiology, which every ſtep of the follow- 
ing demonſtration will tend to explain. 

It will be moſt eaſy to conceive at firſt the idea of a 
more ſimple heart, of one circle, of one {imple circula- 
tion ; of one bag for receiving, and another joined to it 
tor propelling, the blood. Indeed a heart conſiſts merely 
of theſe eſſential parts; 2 GREAT VEIN, an AURICLE, a 
VENTRICLE, and a GREAT RTERY: of a vein which 
returns the blood from all ; e body; of an auricle or 
{maller bag, which receives t t blood and keeps it up till 
the action of the heart is relaxed; of a ventricle (which 
is the proper heart), ſtrong, muſcular, very irritable, and 


caſily excited, into which the auricle pours its blood; 


of an artery which 1s allied to the ventricle in ſtrength 
and action (as the auricleis to the vein in the delicacy 
of its coats), and which carries on the blood to the ex- 
tremities of the body :—and the vein and artery meet- 


ing 
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ing in all the extremities of the body, like various 
branches of one tube, the whole is a circle, and the 
heart is the central power. | 

If an animal do not breathe, its ſyſtem will be what 
I have now deſcribed ; it will have but one vein, one 
auricle, one ventricle, one artery; it will have one 


ſimple heart: but with us, and other breathing ani- 


mals, it is not ſo; and I am now to deſeribe a 


more complex and curious circulation. For ſuppoſe 


this blood, lo eſſential to our exiſtence, to have in it 
ſome principle of life, which is continually loſt, that 
principle muſt be continually renewed : the heart, 
which fills the arterial ſyſtem, muſt not be taken from 
its appointed office, nor diſturbed ; nature appoints a 
ſecond heart, which belongs entirely to this moſt im- 
portant of all functions, viz. renewing the blood; and 
it may be renewed in many various ways. It might, 
for example, circulate in ſome peculiar viſcus like the 
liver or ſpleen; in the fœtus it does circulate-in ſuch 
a mals, for the placenta is a thick and flat cake, whoſe 
office we know to be equivalent to that of the lungs, 
but whoſe ſtructure we do not underſtand: in the 
chick we lee its blood circulating -over the yolk (tor 
the yolk 1s incloſed within the-membranes of the un- 
hatched chick), and we perceive the: blood redder as 
it returns to the heart, and plainly changed: in fiſhes 
we find the blood circulated. over the gills, expoſed 
thoroughly to the water in which they ſwim, and 
thus the gills perform ta fiſhes the function of lungs, 
But in all breathing creatures, the lungs do this of- 
fice; the lungs are above the heart itſelf eſſential to 
life; in thoſe who die from bleeding, we can perceive 
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from the livor of the face, from the ſobbing and 
ſtruggles of the cheſt, from the regular convulſive 
ſighs of thoſe creatures which are butchered, rather 
a deſire for air than a want of blood. It is for the 
purpoſe of this ſecond circulation that nature has ap- 
pointed in every breathing creature two hearts, a 
heart for'the lungs, and a heart for the body; two 
veins, two auricles, two ventricles, and two great arte- 
ries, one the pulmonic artery or artery of the lungs, 

the other the aorta or artery of the body. | 
But ſtill there are other varieties which diftinguiſh 
animals into creatures of cold or of warm blood ; for 
there are certain conſtitutions which do not require 
that the blood ſhould be thus continually renewed. 
It is not becauſe animals are amphibious, or go into 
the water, that they have peculiar lungs; for'the Land 
Tortoiſe, the Newt, the Cameleon,never go into the wa- 
ter; yet they have membranous lungs: nor indeed can 
your Amphibiæ, as the Seal, the Porpoiſe, the Sea- 
Lion, &c. dive longer than a man can do; though for 
whole days they lie in herds baſking upon the ſhore : 
it is their peculiar conſtitution to need leſs than other 
creatures the office of the lungs. The cold-blooded 
animals are generally creeping animals, ſluggiſh, lan- 
guid, cold, inert, difficultly moved, and tenaceous of 
life to a wonderful degree. They can bear all kinds 
of ſtimuli; they can bear to have their heads, legs, 
bowels, cut away; and among other peculiarities of 
this conſtitution, they can live long without air; they 
will riſe from time to time above water, if you allow 
them; they can bear again to be kept under water, if 
you force them: but if they can live long under wa- 
3 ter, 


ter, they can alſo live at leaſt as long after you have 
cut off their heads, or cut out their hearts. | 
Of thoſe cold-blooded creatures always either the 


heart or the arteries are pecaliar ; the heart is ſo in 


many amphibiæ, as in the Turtle, where the heart 
ſeems to èonſiſt of three ventricles, but with parti- 
tions ſo imperfect betwixt them that they are ab- 
ſolutely as one: this one ventricle gives out both 
the great arteries; the blood of the lungs and the 
blood of the body are both mixed in the heart; and 
ſince there are two arteries conveying this mixed 
blood, if the two arteries be nearly equal in fize, then 
it is juſt one half of the blood thrownout by the heart at 
each ſtroke that receives the benefit of the lungs. In 
many others, as the Frog, the Newt, the Toad, the 
peculiarity is in the arteries alone; they have one ſin- 
gle and beautiful heart; there is one large auricle as 
a reſervoir for all the blood both of the body and of 
the lungs ; there is one neat, ſmall, and very powerful 
ventricle placed below the reſervoir, having ſtrength 
quite ſufficient for moving both the blood of the lungs 
and the blood of the body; and this ventricle gives 
off an aorta, which ſoon divides into two branches, 
one for the body and one for the lungs; and theſe of 
courſe have but half the blood of this heart expoſed to 
the air: theſe allo are cold-blooded animals. 

But all breathing creatures, ſuch as are called 
animals of hot blood, have two hearts : the one heart 
is ſending blood through tlie lungs while the other 
heart is puſhing its blood over the body ; not the half 
only; but the whole blood which is ſent by each ftroke 
of the heart over the body muſt have firſt paſſed through 
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the lungs ; no blood can reach the heart of the body 
which has not been ſent to it through the lungs ; or, in 
other words, the veins of the lungs, and _ alone, feed 
the left fide of the heart. | 
Words alone will never explain any of the end. 
leſs difficulties which concern the mechanfſm of the 
heart; but at every point, in every kind of difficulty, 
in explaining the form, the parts, the poſture, even the 
coats of the heart, I ſhall have recourſe to plans, ſuch 
as cannot fail to make all this intricate mechaniſm be 
eaſily conceived. 

The-moſt ſimple form of the heart, which is repre- 
ſented in the Plan, No 1. has a vein marked (a),—an 
auricle (5), —a ventricle (c),—an artery (d) ;—it has 
no proviſion for purifying the blood; it has no reſem- 
blance to that kind of heart which is connected with 
lungs; but the blood is received by the vein, falls into 
the auricle, is driven by its force into the ventricle, 
by the ventricle it is thrown into the artery, and 
courſes round all the body, till at length, reaching 
the extremities of the veins, it paſſes by the veins to 
the auricle a ſecond time, and ſo this ſingle circle is 
perfect. 

The heart of the amphibious creature is re- 


preſented in No 2.; it is a frog's heart: it has the 


moſt ſimple form and the feweſt parts; it has the ſame 
vein, auricle, ventricle, and artery; but its great 
artery divides into twochief branches, of which (4) 
the aorta goes to the body,—(e) the pulmonic artery 

goes to each fide of the lungs. 
The heart of a breathing creature 1s repreſented 1n 
No 3. in its moſt intelligible form; and the double 
circulation 
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circulation of the human body may be traced eaſily in 
the following way.—Here the heart of the lungs is ſet 
off from the heart of the body, being as diſtin in office 
as in form and parts; on the right ſide is the heart of 
the lungs, on the left fide is the heart of the body. 
(a) Is the great vein called vena cava from its im- 
menſe ſize ;—there is an aſcending and a deſcending 
cava; the one brings the blood from the head and 
arms, the other brings the blood from all the lower 
parts of the body; they meet at (a), and form by their 
dilatation there a chief part of that bag which is call- 
ed the auricle,—in it they depoſite all the returning 
blood of the body, and thus preſent it at the right ſide 
of the heart to be moved through the lungs.—(Þ) Is 
the RIGHT AURICLE ; it is in part formed by a dilata- 
tion of theſe veins, but it puts on a ſtrong and muſ- 
cular nature as it approaches the heart; it is the firſt 
cavity of the heart, and, like all its parts, is ſtrong and 
irritable ; it is filled by the returning blood of the Ca- 
vas; it receives, dilates, is oppreſſed by this great quan- 
tity of blood; it is ſtrongly excited to act; in its action 
the blood goes downinto the ventricle or lower cavity of 
the heart.—(c) Is the RIGHT VENTRICLE, thick and 
ſtrong in its walls, and of great muſcular power; it is 
filled by the auricle, and is ſtrongly ſtimulated both by 
the ſtroke of the auricle and by the weight and quan- 
tity, and alſo, in ſome degree, by the qualities, of the 
blood; its action is ſudden and violent, and it drives 
the blood through all the ſyſtem of the lungs.—(d) Is 
the PULMONIC ARTERY,—the artery of the lungs which 
receives all the blood of the right fide of the heart ; it 
is filled by the ſtroke of the right ventricle, from 
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whoſe cavity it ariſes ; it carries the blood in many 
branches through all the ſubſtance of the lungs ; and 
thus that blood which had returned imperfect and 
robbed of its vital quality to the right auricle of the 
heart, 1s by this circulation through the pulmonic ar- 
tery ventilated and renewed, and made fit for the uſes of 
the ſyſtem; and thus the leſſer circulation or the cir- 
culation of the lungs, the circulation of the right ſide 
of the heart, is completed, and the purified. blood is 
brought round to the left fide of the heart to under- 
go the greater circulation or the circulation of the 
body. 

Thus it 1s from the extremities of this firſt circle 
that the ſecond circle begins; it conſiſts of like 
moving powers, of an auricle, ventricle, vein, and ar- 
tery; for as the right heart receives the contaminated 
blood of the body from the veins of the body, the left 
heart receives the purified blood of the lungs from the 
veins of the lungs.—(e) Repreſents the veins OF THE 
LUNGS, Which are ſometimes three, ſometimes four, in 
number; two enter from each {ide of the lungs, and re- 
turn the blood purified in the lungs to the left auricle of 
theheart.—(F) Is the LEFT auR1 cLE, ſmaller, but more 
muſcular and ſtronger than the right; it receives eaſily 
whatever quantity of blood the lungs convey to it; it is 
irritated, contracts, forces the mouth of the ventricle, 


and fills it with this purified and redder blood. —(g) Is 


the LEFT VENTRICLE, Whoſe form 1s longer, its fleſhy 
walls thicker, its cavity ſmaller, its power greater far 
than that of the right fide ; this ventricle is thus ſmall 
that it may be eafily filled and ſtimulated, and thus 
ſtrong that it may move before it all the blood of the 
See 7 body. 
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body. ()) Is the aorkTaA or great artery of the body, 
ariſing from this left ventricle, juſt as the pulmonic 
artery ariſes from the right : the left ventricle, by its 
ſtrong and fudden ſtroke, not only delivers itſelf of its 
own blood, but moves before it all the blood of the 
body, communicates its vibratory ſtroke to the ex- 
tremeſt veſſels, and excites the whole; this is the 
greater circle or circulation of the bady, as oppoſed to 
the ſhorter circulation or leſſer circle of the lungs. 

That there are ſtrictly two hearts, is now neatly 
and clearly made out ; they are as different in form 
as in office; there are two diſtin hearts, two ſyſtems 
of veſſels, two kinds of blood, and two circulations, 
Theſe two hearts might have done their offices, though 
placed in the oppoſite ſides of the breaſt, it is for 
mutually ſtrengthening the efte& of each other that 
they are joined ; for the fibres of the two hearts in- 
termix ; they are both incloſed in one membranous 
capſule, viz. the pericardium; the veins, auricles, ven- 
tricles, and arteries, correſpond in time and action 
with each other, and harmonize in a very beautiful 
manner. The way in which this can be moſt eaſily 
conceived 1s, by marking with figures the ſuceſlive ac- 
tions of the heart, 

In Ne 4. I have joined the right and left 
hearts; both that it may be ſeen how the left heart 
locks in behind the right heart, how the right heart 
comes to be the anterior one, and how the aorta ſeems 
to ariſe from the centre of the heart while its root is 
covered by the great artery of the lungs; and alſo 
that the ſynchronous parts, i. e. the parts which beat 
time with each other, may be correctly ſeen, —1. The 

Vor. II. — = a cAvas 
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*CAVAS are receiving the blood from all parts of the 
body, and in the ſame inſtant the pulmonic veins are 
receiving blood from the lungs. 2. The RIGHT AURICLE 

is gradually filling with the contaminated blood of the 
body; the left auricle, marked alſo with a ſecond - 
figure; is filling with purified - blood from the lungs, 3 
3: The RIGHT VENTRICLE is ſtimulated by its auricle, 
and throws its contaminated blood into the lungs; 
and in the ſame moment the left ventricle throws its 
purified blood over the body. 4. The rULMoONIC AR- 
TERY reacts upon the blood driven into it by the heart; 
and in the ſame moment the aorta reacts upon the 
blood thrown into it, and that reaction works it through 
all this great ſyſtem of veſſels from this the centre to 
all the extremities of the body. 

Thus it is eaſy to perceive how the ſucceſſive actions 
accompany each other in the oppoſite ſides of the heart: 
1. The two veins {well ; 2. The two auricles are excited; 

3. The two ventricles are filled with blood; 4. The 
two arteries take up and continue this pulſating action 
of the heart, It is thus that the two hearts aſſiſt and 
ſupport the actions of each other, and there ſeems al- 
molt a phyſical neceſſity for their being joined; yet on 
the very beſt authority, and after deliberate diſſection, 
we are entitled to affirm, that the heart is found, not 
with its apex ſharp and conical, but cleft; the two ven- 
tricles plainly diſtin from each other and divided by 
a great ſpace. *© Latro, quæ pænas ſcelerum luebat, 
quando exenteraretur.a carniiice, cor habuit fingularis 
figuræ, mucrone non acuto, ut fieri ſolet, ſed bifido; ut 
diſtincti ventriculi manifeſtius externa facie apparuerint, 


dexter nempe et finiſter, interjecto magno hiatu, * 
or 
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OF THE PARTS OF THE HEART. 
. 

As yet I have explained only the general plan of 
the circulation, without having deſcribed thoſe cu- 
rious parts which are within the cayities of the heart, 
and which ſupport the actions in this beautiful har- 
mony and perfect order, each part ſubordinate to ſome 
other part, and each action ſucceeding ſome other ac- 
tion with perfect correctneſs, often without one un- 
ſteady motion or alarming pauſe, during the courſe of 
a long irregular life. | 

1. The VENZ CAVA are two in number *; they are 
named venæ cavæ from their very great ſize; the one 
brings the blood from the upper, and the other from 
the lower parts of the body, and they are formed of 
theſe branches: The upper vena cava (a) is properly 
termed the DESCENDING CAVA, becauſe it carries the 
blood of the head and arms downwards to the heart : 
this great vein is properly a continuation of the right 
jugular vein, which joins with the right axillary vein, 
and then deſcends into the cheſt a great trunk; and in 
the upper part of the cheſt it is joined at (b)—by a great 
branch, containing the axillary and jugular veins of the 
left fide, which, in order to reach the cava, croſſes the 

B 2 upper 


7 7 


* Let the reader obſerve, that the whole of this deſcription of 
the various parts of the heart is, as it were, an explanation of the plang 
Ne 5. and 6.; of which the Ne 5. ſhows the right fide of the heart; 
or the heart of the lungs opened; while Ne 6, ſhows only the left 
heart, or the heart of the body opened, 
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upper part of the cheſt, and lies over the carotid arteries, 
The LowER VENA CAVA, or CAVA AscEND ENS, brings 
in like manner all the blood from the belly and lower 
parts of the body by two great branches. One, mark. 
ed (c), is the great vein which lies in the belly along 
the left ſide of the ſpine, and brings the blood from 
the legs, the pelvis, and parts of generation, the kid. 
neys, &c. ; it is named the vx NA AVA ABDOMINALIS, 
becauſe of its Iving in the abdomen. Another, marked 
(d d a), —ariſes in three or four great branches from the 
liver; it is named the branches of the vena cava in 
the liver, or the vENA CAVA HEPATICA; and theſe two 
make up the lower cava; and the lower and the upper 
cavas now join themſelves at oe form the right 
| finus of the heart. 

2. The RIORHT s1Nvus of THE HEART, marked (e), is of 
confiderable extent; it is juſt the gradual dilatation of 
the two veins forming the auricle or reſervoir, which 
is inceſſantly to ſupply the heart; the veins grow 
ſtronger as they approach the ſinus, and the ſinus ſtill 
ſtronger as it approaches the auRIcLE or notched and 
pendulous part (J), and the auricle again approaches 
in its nature to the ventricle of the heart; for it is 
croſſed with very ſtrong muſcular fibres, which make 
very deep riſings and furrows upon its inner part. 
To ſay that theſe veins, or the ſinus which they form, 
are not muſcular, merely becauſe they are not red nor 
fleſhy, is very ignorant; for the ureters, urethra, ar- 
teries, inteſtines, the iris, and many other parts of the 
human body, are, at the ſame time, perfectly muſcular 
and perfectly pale; and the heart of a fiſh is as tranſ- 
parent as a bubble of water, and yet is fo irritable, 

that 
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that after it is brought from market, if you cut up the 
breaſt, and ſtimulate the heart with any ſharp point, 
it will renew its contractions, and in ſome degree the 
circulation. 

3. The TUBERCULUM LOWERT ſhould be looked for 
in this point, if it were not really an imagina- 
tion merely of that celebrated anatomiſt. The whole 
matter is this; the two veins meet, not directly, but at 
a conſiderable angle within the vein, as at (g). Lower 
conceived a projection of the inner coats of the vein 
at this point much more conſiderable than what I 
have here repreſented. It was thought to do the of- 
fice of a valve, to break the force of the deſcending 
blood, to defend from preſſure that blood which is 
alcending from the lower cava, and to direct the blood 
of the upper cava into the right auricle of the heart. 
But there is no ſuch thing; although anatomiſts were 
at one time ſo fond of this trivial obſervation, that not 
one of them would demonſtrate the heart, without de- 
monſtrating the tuberculum Loweri; whereas, if the 
blood of the lower cava needs any ſcreen above it to 
defend it from the preſſure, it is (as I ſhall ſhow by 
and bye) quite of another kind; and in the place 
appointed for finding this tuberculum Loweri we can 
find nothing but on the inſide the natural angle of 
the two veins, and on the outſide ſome fat cuſhien- 
ed up in that angle in the line (þ). 

4. The AuRICLE is, as I have explained, a ſmall ap- 
pendix to the great bag or ſinus, and is marked (J). 
It is ſmall, ſemicircular, notched or ſcolloped, and 
ſomewhat like a dog's ear; whence its name. In ge- 
peral, we name the whole of this bag auricle ; but 
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| by this plan the names of ſinus and auricle muſt be 

| eaſily underſtood. The point chiefly to be noted is 
this, that the veins, as they approach the auricle, are 
thin, delicate, tranſparent ; that where they expand 
into the ſinus they become fleſhy, thick, and ſtrong ; 
that in the auricle itſelf the muſcular fibres at (F) are 
very ſtrong, have deep ſulci like thoſe of the ventricle, 
croſs each other ſo as to make a net-work ; and theſe 
ſtrong fibres (/) are what are named the muſculi pec- 
tenati auriculæ. Where theſe muſcles run, as in cords, 
acroſs the auricle, they are very thick and opaque ; 
but in the interſtice of each ſtripe of muſcular fibre, 
the auricle is perfectly and beautifully tranſparent, 
like the membranes of the veins; and theſe ſtripes of 
muſcular fibre which are laid upon this thia mem- 
brane are almoſt as regular as the teeth of a comb; 
and thus they are named MUsCULI PECTENATI. 

5. The vaLves of the AURICLE are placed at the cir- 
cle (i), where the auricle enters into the ventricle, and 
the valves are marked (&): and how neceſſary theſe 
are for regulating the movements of the heart, will be 
eaſily underſtood by confidering the conditions in 
which the auricle and ventricle act. Firſt, The cavas 
pour in a flood of blood upon the ſinus and auricle, 
with a continual prefſure ; the moment the auricle 
has contracted, it is full again; the preſſure from be- 
hind excites it to act, and while it is acting there is 
no occaſion for valves to guard thoſe veins whoſe 
blood is preſſing forwards continually, becauſe they are 
continually full, and have behind them the whole 
preſſure of the circulating blood. But when the au- 
ricle aQs, it throws its blood into the ventricle, fills it, 


and 
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and ſtimulates it; the auricle then lies quieſcent for 
a moment, while it is gradually filling from behind 
with blood; but during this quieſcent ſtate the whole 
blood from the ventricle would ruſh back into it, were 
it not guarded by valves. The valves, then, which riſe 
whenever the ventricle begins to act, are of this kind: 
'There is, firſt, a tendinous circle or hole, by which 
the auricle communicates with the ventricle. The 
opening is large enough to admit two or three fingers 
to paſs down through it; it is ſmooth, ſeems tendi- 


nous, 


"i threw lar Calves 


Avricular VaLves explained. 


Fig. 7. ſhows the Auricle and Ventricle cut open, and the valve 
hanging in three great diviſions.—(a) Part of the inſide of the 
Auricle.—-(b) Part of the inſide of the Ventricle.—(c) The 
Tendinous Circle from which the membrane of the valve ariſes. 
(4) The Columnæ Carnez.—(e) The Cordæ Tendineæ.— (f) The 
three great diviſions of the Valve. — Ne 8. ſhows the circle 
of the entrance of the Auricle {till entire; here — (g) - marks the 
entrance into the Auricle,—( fff) The three great diviſions of 


the Valve.— (4) The Column Carnez ; and— (e) The Cordz 
Tendineæ. 
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nous, is plainly the place of union betwixt the auricle 
and ventricle, which are in the foetus (in the chick, for 
example) diſtint bags; and from all the circle of 
this hole ariſes a membrane, thin, and apparently de. 
licate, but really very ſtrong; not divided into parti- 
cular valves at this root or baſis, but as the membrane 
hangs down into the ventricle, it grows thinner, and 
is divided into fringes. How theſe fringes can do 
the office of valves is next to be explained. The tag: 
and fringes of this membrane are actually tied to the 
inſide of the ventricle by many ſtrings, which being, 
like the valves, of a tendinous nature, are called cox D 
TENDINEZ, or tendinous cords ; and theſe cords being 
attached to little proceſſes projecting from the muſ- 
cular ſubſtance of the heart, theſe proceſſes arc 
named coLUMNZ. CARNEZ, or fleſhy columns. Of theſe 
tyings of the valves there are three chief points; the 
whole circle ic«©m .*9 be divided into three ſharp 


pointed valves; they are named VALVULA TRICUS- 


PIDES, or three-pointed, or they are ſtill ſometimes 
called Triglochine Valves. Theſe ftrings and mulcles 
croſs each other; they are like the croſſing of the fin- 
gers when we claip them; the valve at the left part 
of che circle is tied obliquely to the right fide of the 
ventricle, and ſo on; ſo that by this croſſing of their 
tendons the valves fall down eafily when the blood 
goes down through them, and they riſe readily and 


quickly whenever the blood gets behind them. The 


column carneæ tie down the valves, ſo that when the 
ventricle acts the moſt ſtrongly, they are moſt ſtrongly 
retained. IRR | 

6. The VENTRICLE of the RIGHT SIDE (71) is, like its 
„ | auricle, 
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auricle, larger than the ſame parts on the left ſide; 
for this auricle and ventricle of the right ſide have the 
weight of the whole blood of the body preſſing upon 
them. They are ſubject to occaſional fulneſs, for they 
muſt be dilated with many accidents, as labour, vio- 
lent ſtruggles, &c. which ſend the blood in too quick- 
ly upon the heart ; while the left auricle and ventricle 
again can never be oyerloaded, ſo long as the pulmo- 
nic artery preſerves its natural ſize, for that artery 
continues always the meaſure of the quantity of blood 
which they receive. The ventricle is thick, ſtrong, 
and fleſhy. Its inner ſurface is extremely irregular; 
it puts out from every part of its ſurface very ſtrong 
fleſhy columns. Theſe fleſhy columns are irregular in 
ſize, big, ſtrong, running along the length of the ven- 
tricle; ſome croſs the ventricle, ſo as to connect its 
oppoſite walls together; ſome have the tendons of the 
valves fixed to them; all of ther have perfect con- 
tractile power, and are indeed the ſtrongeſt muſcles 
of the heart. Betwixt the fleſhy columns, there are, 
of courſe, very deep and irregular grooves; and 
among the confuſed roots of theſe fleſhy columns 
the blood often coagulates after death, ſeldom before 
it, into the form of what are called polypi of the heart. 
Yet ſtill the walls of the right ventricle (//)—are 
thinner, the fleſhy columns ſmaller, the cavity greater, 
than thoſe of the left fide ; the right ventricle of the 
heart has alſo a peculiar form for the EHM CORDIS, a 
partition betwixt the right and left heart, is not, as ge- 
nerally ſuppoſed, a part common to both; but the left 
ventricle is much longer, and m-re conical than the 
right one; tue ſeptum belongs almoſt entirely to the 
Vol. II. G left 
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left ventricle ; the right ventricle, which is much 
bigger, laxer, flatter, and with thinner walls, is, as 
it were, wrapped round the left; and thus the left 
ventricle alone forms the acute apex of the heart, and 
the left ventricle of neceſſity bulges very much into 
the cavity of the right, ſince the right ventricle is ſo 
much larger, and in a manner wrapped round it. In 
both ventricles, this 1s very remarkable, that towards 
the opening of the auricle it is very rugged, irregular, 
and croſſed with columnæ carneæ, while a ſmooth and 
even lubricated channel (as it ſeems), marked 60 — 
leads towards the artery. 

7. The pULMoONIC ARTERY ariſes from the right ven- 
tricle, to carry out the blood cloſe by the great open- 
ing at which the auricle pours it in; the artery riſes 
at its root in a very bulging triangular ſhape. It is 
the valve within the mouth of the artery that gives 
it this very peculiar ſhape without ; for the bulging 
root 1s divided into three knobs, indicating the places 
of the three valves, the artery dilating behind each 
yalve into a little bag, which, when it 1s deſcribed, 
is called its ſinus. | 

8. This vALvx of the PULMONIC ARTERY (An) — has a 
more perfect and fimple form than that of the auricle. 
The valves in the mouth of each of the great arterics 
are three in number; they are thin but ſtrong mem- 
branes, riſing from the circle of the artery, where 
it comes off from the heart: each valve is fe- 
milunar; its larger and looſer edge hangs free into 
the cavity of the artery; the edge is a little thicker 
than the reſt of the valve; the three valves togethet 
form one perfect circle, which cloſes the mouth of the 

| artery 
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artery ſo that no groſſer fluid nor hardly air can paſs. 
When they are filled ve ry tenſe, each valve forms a 
kind of bag; fo that looking to the mouth of a dried 
artery they appear like neat round bags; and when 
they are like to be forced, the little horns or tags by 
which each valve is fixed into the coats of its artery, 
becomes fo tenſe as to do the office of a ligament: 

theſe are called the 8EMILUNAR or $1GMOID VALVES. 
Now the condition of the ventricle while it is con- 
tracing is well underſtood : the auricle by its action 
lays down the tricuſpid or auricular valve, and fills 
the ventricle ; the ventricle cannot feel the ſtimulus 
of fulneſs till its valves riſe and its cordæ tendineæ be- 
gin to pull; and the ventriele could not be cloſe for 
acting, nor its walls perfect, it could not in ſhort be 
an entire cavity, till the tricuſpid or auricular valves 
were completely raiſed. But there is another opening 
of the ventricle, viz. that into the artery, which muſt 
be alſo ſhut ; this is one of the ſeveral inſtances of 
the ſubordination of theſe actions one to another; for 
firſt the auricle acts, then the ventricle, then the ar- 
tery ; ſo that the auricle and the artery are acting in 
the ſame moment of time; the artery by acting throws 
down its valve, and cloſes that opening of the ventricle, 
while the auricle is filling it with blood; and again, 
the moment that the ventricle is filled, both the auricle 
and artery are 1n a ſtate of relaxation, both their 
valves yield, the auricular valve rifes ſo as to cloſe the 
ventricle on that fide; and the arterial valve falls down, 
both becauſe the artery has ceaſed acting, and becauſe 
the valve is laid flat by the whole blood of the ven- 
tricle ruſhing through it. From this it is very obvi- 
C2 ous, 
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nor ſtimulated, unleſs the opening toward the artery 


'This ſtroke of the pulmonic artery, then, (which the 


nic veins it is poured into the left fide of the heart. 


each fide of the left auricle, by which it gets a more 


ous, that the right ventricle could neither be fille; 


were cloſe during the time of its filling ; and again, it 
is obvious that this valve cannot be laid down by any 
other power than that of the artery itſelf; who then 
can doubt that the artery has in itſelf (like the ven- 
tricle) a ſtrong contractile power? That it is the ſtroke 
of the artery ſucceeding that of the heart that lays down 
this valve ſo cloſely, is proved by this, that in many 
animals, the Frog for example, the aorta is as plainly 
muſcular as the heart itſelf, it is like a ſecond heart; 
and in many creatures, as in fiſhes, and often in hu- 
man monſters, the artery alone, by its own muſcular 
power, moves the whole circulation without any coin- 
munication with the heart. In fiſhes there is no ſe. 
cond heart for the circulation of the body; and in 
monſters the heart is ſometimes awanting, and there 
is found nothing but a ſtrong aorta to ſupply its place. 


heart excites), puſhes the blood through the leſſer 
circle or circulation of the lungs, and by the pulmo- 


9. The LEFT AURICLE of the heart is unlike the right 
auricle in theſe reſpects; the ſinus, or that part 
which conſiſts of the dilatation of the pulmonic veins, 
is ſmaller, while the auricula, which is the more mul- 
cular part, is larger ; the pulmonic veins come in four 
great trunks from the lungs, two from the right fide 
and two from the left; two great veins then enter at 
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ſquare form; the whole of the left ſinus, which is the 
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chief bulk of this part, is turned directly backwards 
towards the ſpine, and is not to be ſeen in any com- 
mon view of the heart; but I have here added a plan 
of the back part of the heart“, ſhowing, x. How the 
left ventricle hes behind; 2. How the left auricle is 
turned ſtill more directly backwards; 3. How the 
; pulmonic veins enter into it in four great branches, ſo 
as to give a ſquare or box-like form, compared with 
the gliding, gentle ſhape of the right auricle; 4. 
How the pulmonic: artery comes out from under the 
arch of the aorta, dividing into: its two great branches 
for each fide of the lungs; and, 5. How the aorta 
arches ever it, towers above all the other veſtels, and is 
known always among the veſſels; of the heart by the 
carotid and ſubclavian arteries which come off from 
its arch. On the plan, No 6. are ſeen (oo) the 
two pulmonic veins entering from each ſide of the 
lungs—(pp) the opening of theſe into the auricle (99) 
the ſinus formed in part by the dilatation of theſe 
veins and—(r) the auricula or little ear, from which 
the whole bag is named auricle; 

Io. The valves. which * the left auricle are 

| | ST 2149! „ ſeen 


— — n 


2 a 


* Explanation of the Back vixw of the year, Ne g. 

1, The left Ventricle=2, The left Auricle—3 3 3 3, The 
four Pulmonic Veins—4 4, The two great branches of the Pulmo- 
nic Artery—5, The Aorta—6, The Carotids and Subclaviang— 
7, The Cava Deſcendens—8, The Cava Aſcendens, with all its 
branches from the Liver—9g, The great Coronary Vein running 
along the back of the Heart betwixt the Auricle and ee in a 
groove ſurrounded by W „ 


22 OF THE MECHANISM 


ſeen here + (55) :—Now it is to be remembered tha. 
the left auricle is fmaller than the right, that the ci. 
cle or opening of the left auricie is of courſe ſmalle 
than that of the right; that whale it requires a valle 
divided into three points ta fill the opening oft 


right auricle, a valve divided only into two points ſu! 


fices for the opening of the left auricle: this is the rea 

ſon of this ſlight variety of ſhape betwixt the two au- 
ricular valves, and is alſo the reafon of the valve of 
the right ſide being called rxicus ip or three-pointed, 
while this of the left fide, from ſome very light re- 
{ſemblance to a mitre, is named VALVULA MITRALIS, the 
MITRAL VALVE, In all other points this valve is the 
ſame with that of the right fide, the ſame apparent 


- thinneſs, for it is even tranſparent, the fame real 


ſtrength, the ſame coLUMNA CARNEZA and tendinous 
ſtrings to ſupport it; the ſame rough irregular ſurface 
towards the opening of the auricle; the ſame ſmoo 


gutter leading towards the artery. The conſtitutic 


of all theſe parts, in ſhort, is expreſsly the ſame ; 4 
that even concerning the left ventricle there is 
thing further to be obſerved, but that while i | 
much longer than the right ventricle, it is much nal 
er in its whole cavity, is much ſtronger in its col v2: 
CARNEZ, and much thicker in its fleſhy walls, 
at (:t)—Where it is ſeen to be thicker than thc 
right ventricle, it is indeed nearly three times 


thick. 


11. The 


— — — 


+ This begins the deſcription of the left fide of the Heart, 1" 
the deſcription follows the Plan, Ne 6, 
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” 11. The $SEMI- 
LUNAR VALVES of 
the aorta are alſo ſeen 
in this general plan 
at (u) — where ma- 
nifeſtly the general 
ſtructure and gene- 
ral intention of the 
valves are the ſame 
as in thoſe of the 
pulmonic artery; 
but ſtill we find at 
every point marks | 
of ſuperior ſtrength 
and more violent. 
action in the left 
fide of the heart; 
for though this valve 
be expreſsly like that 
of the pulmonic ar- 
tery, and named 
like it ſemilunar, yet 
it is thicker and | 
ſtronger in its ſub- l 
ſtance, and is pecu- 
liarly guarded by 
three ſmall hard tu- 
4 bercles, which being 
7 AJ placed one in the | 
IS apex or pointof each 
— 1 valve, 
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\\ 
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Fig. 0. ſhows the aorta entire, but its root within the heart 
5 | opened 
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valve, meet together when the valve is cloſe, and 
give a more perfect reſiſtance to the blood, and pre. 
vent the valve being forced. Theſe are to be ſeen 
chiefly in the marginal drawing, and from their 
being of the ſize of ſeſamum ſeed, they have the name 
of CORPORA SESAMOIDEA : ; ſometimes they are named 
Corpuſcula Aurantii. 

12. The aoRTa ariſes from its ventricle very big and 
ſtrong ; it bulges ſtill more at its root than the pul- 
monic artery does: the three ſubdiviſions of this bul- 
ging, which mark the places of the ſemilunar valves, 
are very remarkable ; the curvature at the arch of the 
aorta is called its great ſinus, and theſe three ſmaller 


bags are called. the three lefler ſinuſes of the aorta. 


Of the CORONARY VESSELS. 


But there ſtill remains to be explained that peculiar 
circulation by which the heart itſelf is nouriſhed, 
and yet there 1s nothing in it very different from the 
uſual form of arteries and veins ; it is a part of the 
general circulation of the body, for the heart is nou- 


riſhed 


opened ſo as to ſhow its valve (4) The body of the aorta; the arch 
is marked by 4b, the carotids and ſubclavians — (c) Shows one of 
the coronary arteries or artery of the heart.— (4) A part of the 
walls of the heart.— (eee) The three valves ſtuffed and turgid to- 
wards the heart N? 11. ſhows the lower part of the aorta cut 
open; and two of the valves (a4) - entire; and the third valve 
( cut in two by ſlitting up the artery. — And (rr) ſhows the 
mouths of the two coronary arteries. Ne 12. ſhows the aorta 
ſlit only in its lower part, and the valves (a c) and the mouths of the 
coronary arteries (54) are ſeen in their natural ſituation.——Y. B. In 
theſe two laſt drawings the corpora ſeſamyvidea are diſtinctly ſeen in 
the central part of the edge of cach are; and they need no leiter 
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riſhed by the two firſt branches which the aorta gives 
off, It is peculiar in this chiefly, that the forms of the 
arteries and veins of the heart itſelf are beautiful, and 
that the arteries riſe juſt under the valves of the aorta: 
the veins end with one great mouth in the right au- 
ricle, and the circulation is entirely confined to the 
heart. The coronary arteries are two in -number, 
of the ſize of crow-quills; we ſee from the inſide 
of the artery their mouths opening under the ſig- 
moid valves. One artery comes from the lower ſide of 
the aorta; it lies towards the right; it belongs chiefly to 
the right ventricle ; it comes out firſt betwixt the roots 
of the aorta and pulmonic arteries ; it paſſes in the 
furrow betwixt the right yentricle and auricle, and 
turning round arrives at the back part of the heart, 
and runs down along the middle of that flat ſurface 
which lies upon the diaphragm ; and when it arrives 
at the apex of the heart, its extreme arteries turn round 
the point and inoſculate with the oppoſite coronary. 
The other coronary belongs in like manner to the left 
ſide of the heart, and ariſes from the upper ſide of the 
aorta ; it firſt goes out betwixt the pulmonic artery 
and the left auricle, and then turning downwards upon 
the heart, it runs along that groove which is betwixt 
the veatricles, and marks the place of the partition or 
ſeptum ventriculorum; its chief branches turn to- 
wards the left ventricle, and branch out upon it; it 
belongs as peculiarly to the left ſide of the heart as 
the other does to the right ſide: after ſupplying the 
left ventricle, &c. it turns over the point of the heart 
to meet the extremity of the firſt, and inoſculate 
with it. Both theſe arteries give branches not only to 
Vol. II. D : the 
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the fleſh of the heart, but alſo to the roots of the 
great arteries, conſtituting the vas A VASORUM, as ſuch 
veſſels are called, 2) 

The GREAT CORONARY VEIN which gathers up the 
blood of theſe arteries, ariſes in ſmall branches all over 
the heart; theſe meet ſo as to form a trunk upon the 
fore part of the heart, where the ſeptum or union of 
the ventricles is. While ſmall, the'veins accompany 
their reſpective arteries ; but after the great trunk is 
formed, the vein takes its own peculiar route. When 
the trunk of the great coronary vein (accompanied by 
ſeveral leſſer veins) arrives at the auricle, it runs in 
betwixt the left auricle and left ventricle ; it turns all 
round the back of the auricle till it gets to the right 
ſide of the heart; it lies in the deep groove betwixt 
the auricle and ventricle, ſurrounded with much fat; 
and having almoſt entirely encircled the heart, it 
lands its blood in the right auricle, cloſe by the entrance 
of the lower cava. The opening is very large; it lies 
juſt above the tendinous circle of the auricle, and it is 
guarded with a ſtrong ſemilunar valve. This is the great 
coronary vein : all the veins which appear upon the 
heart are but branches of it; what are called the M1D- 
DLE vein of the heart, the vein of the right auricle, 


the vena innominata, &c.- are all but branches of the 
great coronary vein running along the right fide or 


lower ſurface of the heart; if there were to be any 


marked diſtinction, it ſhould be into the GREAT co- 


RONARY VEIN belonging to the left fide of the heart, 
and the VENA INNOMINATa belonging to the right 
ſide, But one thing more is to be obſerved ; viz, that 
npon the inner ſurface of the right auricle may be 

| ſeen 
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ſeen many ſmall oblique and very curious openings, 
which ſerve for the mouths of veins, while their obli- 
quity performs the office of a valve. This name of 
coronary veſlels 1s a very favourite one with anato- 
miſts, and is applied wherever veſſels ſurround the 
parts which they belong to, however little this encir- 
cling may be like a crown; and it is thus that we 
have the coronary arteries of the ſtomach, coronary 
arteries of the lips, and coronary arteries of the heart. 
But theſe veſſels of the heart are really very beautiful, 
and have ſome things very peculiar in their circula- 
tion : firſt, with regard to the coronary arteries, th y 
lie with their mouths under the ſigmoid valves; or at 
leaſt in ſo equivocal a manner, that their, peculiar 
poſture has given riſe to violept diſputes; viz. 
Whether they be filled, like all the other arteries, by 
the ſtroke of the heart, or whether they be covered 
by the valve ſo as to let the blood ruſh paſt them du- 
ring the action of the heart. 

We ſee the opening of the coronary arteries rather, as 
imagine, under the valve; though Haller ſays they are 
above the valve, and that the higheſt point to which 
the margin of the valve reaches in very old men is 
below the opening of the coronary artery, and half 
way betwixt it and the bottom of the ſinus or little 
bag behind the valve. But let this be as it will, if the 
condition of the aorta be conſidered, it will be found 
to make no difference ; tor though the valves riſe and 
tall, are at one time fully opened, and at another time 
cloſely ſhut, ftill in both theſe conditions of the 
valve the aorta is as full as it can hold; its contgac- 
tion inſtantaneouſly follows that of the heart, but its 


D 2 contraction 
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contraction is not, like that of the heart, ſuch as to 
bring its ſides together; on the contrary, the aorta 
is full when the heart ſtrikes, the action of the heart 
diſtends it to the greateſt degree, the aorta reacts ſo 
as to free itſelf of this diſtention, but ſtill it remain; 
in ſome degree full of blood; elſe how could this, like 
every other artery, preſerve always its form and ap. 
parent ſize? In this condition of matters, it is obvious 
that the coronary branches are on the. fame footing: 
with all the other branches of the aortic ſyſtem ; that, 
like all the other arteries, they firſt feel the ſtimulus 
of fulneſs from the puſh of the heart, and along with 
it the ſtroke of the aorta. 

Secondly, with regard to the coronary veins a dif. 
pute has ariſen more violent than this; for it has been 
doubted whether the coronary veins, large as they are, 
do actually convey the whole of the blood which the 
coronary artery gives out. Veuſſens believed that fome 
of the coronary arteries opened directly into the ca. 
vities of the heart, without the interpoſition of veins, 
Thebeſius, after him, believed that there were tome 
ſhorter veins by which the blood was returned, not by 
a long circle into the right auricle, but direQly into 
the ventricles of the heart. Veuflens, Thebeſius, 
and others who belonged to their party, pretended to 
prove this fact by injections: But what doctrine is 
there which ſuch clumſy anatomy and awkward injec- 
tions may not be made to prove? They uſed mercury, 


| tepid water, and air; and they forced theſe, the molt 


penetrating of all injections, till they exuded upon the 
inner ſurface of the heart ; but if they had fixed their 
tubes, not into the coronary artery, but into the aorta, 
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and had proceeded to inſpect, not the heart, but all 
the viſcera of the body, they would have found their 
injections exuding from every ſurface ; of the pleura, 
and lungs; of the peritoneum, and inteſtines; of the 
brain, and dura mater; of the mouth, and tongue; 
and univerſally through the cellular membrane of the 
whole body; but uſing any coarſe injection, as tallow 
or wax, the injection does not exude this way, but, 
following its natural courſe, keeps within the arteries 
and veins, and ſometimes finds its way back to the au- 
ricle of the heart. 

Du Verney was ſo far engaged in this queſtion, that 
having an opportunity of diſſecting the heart of an 
elephant, he tied up the coronary arteries and veins, 
waſhed and cleaned very thoroughly the cavities of 
the heart; he then tried, by ſqueezing, and all kinds 
of methods, to make that blood which was tied up in 
the coronary arteries and veins exude upon the inner 
ſurface of the heart, but with no effect. 

Orrthe preſent occaſion, a theoretical anſwer chances 
to be as fatisfatory as the moſt correct experiments; 
and it 1s this, If there really were to be formed (by 
diſeaſe for example) thoſe numerous openings which 
Thebeſius and Veuſſens deſcribe, then the blood flow- 
ing all by theſe ſhorter and eaſier paſſages, none could 
come to the great coronary vein; its office would be 
annihilated, and itſelf, contracting gradually, would 
ſoon ceaſe to exiſt, 


Of the EUSTACHIAN VALVE. 


There remains to be explained in the mechaniſm of 
the heart one point; and which I have ſeparated from 
the others; not becauſe it is the leaſt important, but 

becauſe 
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becauſe it is the moſt difficult, and, if I may be al. 
lowed. to ſay ſo, not yet thoroughly underſtood ; 1 
mean the anatomy of the EUSTACHIAN VALVE; Which, 
if it had been eaſily deſcribed, ſhould have been firſt 
deſcribed ; for it is a valve which lies in the mouth of 
the lower cava juſt where that vein enters the right 
auricle of the heart. How imperfect a valve this is, 
how difficult to diſſect or to explain, may eaſily be 
known from this, that Winſlow was firſt incited to 
look for the valve by ſome hints in Sylvius; he was 
ſoon after fairly directed to it by finding it in the 
tables of Euſtachius, which were then firſt found and 
publiſhed by Lanciſi, after the author had been dead 
150 years; and yet with all this aſſiſtance Winſlow 


ſought for it continually in vain, till at laſt he reflect. 


ed, that by cutting the heart in its fore part he muſt 
have always in his diſſections deſtroyed any ſuch valve: 
by opening the back part of the cava he at laſt faw 
the valve, and demonſtrated it to the Academy of 


Sciences in France; and having juſt received from 


Lanciſi his edition of the Euſtachian Tables, ſo long 
hidden, and ſince ſo outrageouſly praiſed, he called it 
VALVULA EUSTACHIANA, a name which it has retain- 
ed to this day, and he added RETICULARIS to exprels 
its lace- like netted appearance at its upper edge. From 


V iaflow's time to this preſent day, that is, for eighty 


years, there has been no good drawing, nor even any 
perfect deſcription of the valve; and, in the confuſion 
of opinions upon the ſubject, what its uſe may be no 
one knows. 

The Euſtachian valve lies in the mouth of the aſcend- 


ing cava, juſt where that great vein is joined to the au- 


ricle 
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ricle of the heart. It looks as if formed merely by the 
vein entering at an acute angle, and by the inner edge 
of the vein, or that which is joined to the auricle, riſing 


high, ſo as to do the office of a valve. The very firſt 


appearance of the valve, and its place juſt over the 
mouth of the cava, ſeems to point out that uſe which 
Lanciſi has aſſigned it, viz. to ſupport the blood of the 
upper cava, and prevent it gravitating upon that which 
is riſing from the liver and lower parts of the body; 
and yet this, moſt likely, is not its uſe. The valve 
ſomewhat reſembles a creſcent, or the membrane call- 
ed hymen. It occupies juſt that half of the cava 
which is neareſt the auricle. Its deepeſt part hangs 
over the mouth of the cava, and is nearly half an inch 
in breadth, ſeldom more, often leſs, ſometimes a mere 
line. Its two horns extend up along the ſides of the 
auricle; the poſterior horn ariſes from the left of the 
iſthmus, as it 1s called, or edge of the oval hole; its 
anterior horn ariſes from the vena cava, where it joins 
the auricle Behind the valve the remains of the foramen 
ovale may be ſeen, now ſhut by its thin membrane, 
but ſtill very eaſily diſtinguiſhed for its arch-like edges 
are ſo thick, ſtrong, and muſcular, that they look like 
two pillars, and thence are called the coLUMNEZ ro- 
RAMINIS OVALIS : theſe two pillars were called 15TH- 
MUS VIESSEN11, and by Haller are named ANNULus 
FOSS EE OVALIS, While the hole itſelf is ſo deep that it 
is named the Fossa ovaLlis. Before the Euſtachian 
valve lies the great opening into the ventricle ; but 
betwixt that and the valve there is a foſſa or hollow, 
in which lies the opening of the great. coronary vein ; 
and the valve which covers tae coronary vein is a 
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the one end of which conneQts itſelf with the * 
part of the Euſtachian valve; ſo that both valves are 
moved and made tenſe at once. 

Ihe Euſtachian valve is in general thick and 
fleſny; it is ſometimes reticulated or net-like even 
Wi in the fetus, but by no means ſo often as to vin. 
14 dicate Winſlow, in adding reticulare to the name; 
. | it grows reticulated chiefly in the adult. The 
wh only beautiful drawing that we have of a reticular 
"nl Euftachian valve is in Cowper ; and that was from 
"we a man of eighty years of age. Perhaps in eight 
|| or ten hearts you will not find one that is reticulated 
| in the leaſt degree; in old men it is reticulated, juſt 
as all the other valves of the heart are, not by any 
it thing peculiar to the conſtitution of this valve ; not 
it by the prefſure of the blood and continual force of 
the veſſels, as Haller repreſents; but by the gradual 
abſorption which goes on in old age, and which ſpares 
not the very bones, for even they grow thin and in 
many places tranſparent. 
| 'This is the ſimple deſcription of a valye, which has 
| been the occaſion of more controverſy than the cir- 
| culation of the fœtus and the uſe of the oval hole, 
Winſlow firſt began about eighty years ago to obſerve 
| the connections and uſes of this valve: he put it down 
| 


| | neat ſmall ſlip of white and very delicate membrane, 
| 
11 


as an abſolute fact that this valve was almoſt peculiar 
to the fœtus; that it was perfect only while the fora- 
men ovale was open; that it vaniſhed gradually as 
=. the foramen ovale cloſed ; that in the adult it was ſel- 
it dom ſeen unleſs the foramen ovale was alfo open by 
Il chance. It is incredible what numbers of anatomiſts 
i followed this opinion; for the difficulty of — 
it 7 the 
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the valve made it always eaſier to ſay that it was only 
in the foetus that it could be found: it is alſo incre- 
dible what abſurd conſequences aroſe from this doc- 
trine, which, after all, is but a dream, for actually the 
valve is more ealily ſhown in the adult heart “*. 

The foundation being now laid for connecting this 
valve with the peculiar circulation of the fetus, they 
conceived the following theory, which has come down 
entire and perfect to this very day; viz. that in the child 
the great object of nature, in arranging its veſſels, was 
toconvey the blood which came freſh from the mother's 
ſyſtem directly into the carotids, and ſo plump into the 
head at once. The pure blood from the mother comes 
through the liver by the duQus venoſus; it is depoſit- 


ed in the lower cava at the right ſide of the heart; 
Vor. Il. E and 


— = _— —_ — — 


One author, I find in the Acta Vendebonenſis, is exceedingly 
angry indeed with all the great anatomiſts, for not connecting more 
ſtrictly with each other the anatomy and accidents of the foramen 


ovale, and Euſtachian valve; with Morgani, Albinus, and Wied- 


briecht, he is offended for ſaying that they had ſeen the foramen ovale 
open, without ſaying one word concerning the ſtate of this valve; 
and with Lientcaud, Portal, and others again, he is equally offended 
that they ſhould have had opportunities of ſeeing the Euſtachian valve 
entire without inquiring into the condition of the oval hole. The 
reaſon of all this is very plain; the oval hole had not been open, 
neither in the one ſituation nor in the other, elſe it is very unlikely 
that ſuch correct and anxious anatomiſts ſhould have trodden over 
and over it, and deſcribed that valve which ariſes from one of the 
borders of the oval hole, without obſerving it open, if it was ſo; e- 
ſpecially as the oval hole, being open, is by no means an every day's 
occurrence. 43 
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and theſe anatomiſts ſuppoſed that this current of freſh 
blood was directed by the Euſtachian valve into the 
oval hole, through that into the left auricle and ven- 
tricle, and from theſe directly into the aorta and ca. 
rotids; while the foul blood of the upper cava went 
down into the right auricle and ventricle, and from 
that into the ductus arterioſus, and ſo away down to 
the lower and leſs noble parts of the body, and to the 
umbilical arteries, and ſo out of the ſyſtem ; for the 
ductus arterioſus, which comes from the right ven- 
tricle in the foetus, joins the aorta only as it goes 
down the back, and none of its blood can paſs up- 
wards into the head. 

This is the peurile theory, which, modified in va- 
rious ways, has amuſed the French Academy, or ra- 
ther been the ſeeds of a perpetual civil war in it, for 
a hundred years. This doctrine began with Win— 
flow, it is ſtill acknowledged by Sabbatier; and Haller, 
after announcing a theory not at all differing from this, 
challenges it as his own theory; © hanc meam con- 
jecturam etiam a Nichols video proponti.” It was 4 
theory which he not only publiſhed but reclaimed. 
Sabbatier is the laſt in this train of authors; aud in or- 
der that there might remain no ambiguity in what the» 
had ſaid: or meant, he pronounces plainly that the Eu- 
ſtachian valve is uſeful only in the foetus, and that there 
are two oppoſite currents in the right auricle of the 
heart ; that the one goes from the lower cava upwards 
to the foramen ovale, while the other from the uppc: 
cava deſcends right into the opening of the yentricle. 
What ſhall we ſay to anatomiſts who in the narrow 
circle of the auricle conceive two currents to crals each 
other 
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other directly, and to keep as clear of each other as 
the arrows by which ſuch currents are uſually repre- 
ſented; This error in reaſoning is below all criticiſm ; - 
it carries us backwards a hundred years in anatomy and 
in phyſics; and yet this is all that Winſlow, Haller, 
Sabbatier, and a mob of others, have been able to fay 
in proof of the connection of the Euſtachian valve with 
the circulation of the foetus. | 

Lanciſi, again, believed that it was chiefly uſeful by 
ſupporting the blood of the lower cava, defending it 
from the weight of that column of blood which is con- 
tinually deſcending from above; and Winſlow and 
others approved of this, as being perhaps one uſe of the 
valve. But behold they have all of them forgotten a lit- 
tle circumſtance, which muſt affect the office of the 
valve, and which eſpeciallyſhould have been regarded 
by thoſe who faid it was uſeful chiefly before birth ; 
they have forgotten a little circumſtance, which John 
Hunter allo forgot, when theoriſing about the guber- 
naculum teſtis, viz. that the child lies with its head 
downmoſt for nine months in the mother's womb, 

Nothing is more certain than that the Euſtachian 
valve is not peculiar to the fœtus; that it has no con- 
nection with the oval hole; that the valve is often par- 
ticularly large after the foramen ovale is cloſed; that 
it is often obliterated where yet the foramen ovale re- 
mains open; that in adults it is more eaſily demon- 
{trated than in children ; that in old age it is often re- 
ticulated as the other valves are. Its uſe relates nei- 
ther to the foramen ovale, nor to the aſcending cava ; 
it relates to the auricle itſelf, and therefore it is found 
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in all the ſtages of life, ſmaller or larger according to 
the ſize or form of the heart. | 
The auricle on the fide towards the venæ cave is 


_ imperfe& ; the anterior part of the auricle chiefly i; 
muſcular, and when it contracts, the laxity of the cavas 


and the great width of the s1nus VENoOsSUS, i. e. 
of almoſt the whole auricle, would take away from 
its contraction all effect; but to prevent this, and to 
make the auricle perfect, the vena cava and auricle 
meet ſo obliquely, that the ſide of the cava makes a 
ſort of wall for the auricle on that fide. This wall 
has entirely and diſtinctly the reticulated ſtructure of 
the auricle itſelf, with fleſhy bands of muſcular fibres 
in it: this wall falls looſely backwards when the au- 
ricle is quite relaxed, as, for example, when we cut 
it up; and thus it has got the appearance and name 
without the uſes of a valve; but when the heart i; 
entire, tenſe, and filled with blood, this valve repre- 
{cents truly a part of the fide of the auricle: and that 
this part of the wall of the auricle ſhould be occafion- 
ally a little higher or lower, looſer or tenſer, we need 
not be ſurprized. This farther may be oblerved, that 
wherever, as in a child, this. valve is very thin and 
delicate, the anterior part of the foſſa ovalis goes round 
that ſide of the auricle particularly deep and ſtrong, 
Let it alſo be remembered, that in certain animals this 

valve is particularly large and ſtrong; now, in a crea- 

ture which goes chiefly in a horizontal poſture, it may 

ſtrengthen and make up the walls of the auricle (the 
chief uſe which I have aſſigned for it in man); but 

ſurely it cannot protect the blood of the lower cava 

from the weight of blood coming from above, ſince 
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the body of an animal lies horizontal, and there js no 
ſuch weight. The Pariſian academicians deſcribe the 
heart of the Caſtor in the following terms: Under 
the vena coronaria we find the valve called nobilis 
(viz. the Euſtachian valve), which fills the whole 
trunk of the vena cava, and which is fo diſpoſed that 
the blood may be eaſily carried from the liver to the 
heart by the vena cava, but. which is hindered from 
deſcending from the heart towards the liver through 
the ſame vein.” 


- 


Of 


* Eusrachiax VALVE. 


No 14. explains merely the place of the Euſtachian valve, which 
is ſeen at (m.) —-Nꝰ 15. explains both the place of the valve and 
its relation to the oval hole (e) behind it, and to the mouth of the 
ventricle (n)—which hes before it. 

In both theſe plans—(a) Is the cava deſcendens— (3) The aorta 
rifing behind it—(c c) The back of the auricle flit open = (d) Tho 
cava aſcendens, in the mouth of which the valve is— (e) The fora- 
men ovale (FJ) Its two riſing borders, named pillars, iſthmus of 
Veuſiens, annulus ovalis, &c.— (m) The Euſtachian valve, of which 
the two cornua, or ſharp points, are ſeen in the lower plate, termi- 
nating in the pillars of the foramen ovale on one hand, and in the 
walls of the auricle on the other. The opening of the foramen 
ovale (e) — is behind and above the valve; the opening into the 
right ventricle (n) —is before and under the valve. 

Ne 14. explains more particularly the uſes of the valve. Some 
authors conceived that it directed the blood rifing in the line (o) 
upwards into the oval hole ; others that it dire&ed the column of 
blood, repreſented by the arrow (p)—into the right ventricle ; 
others that it protected the column () from the weight of the 
column (þ).—I rather ſuppoſe that it completes the auricle in the 
direction of the dotted line (q)—and ſo ſtrengthens its action. 


38 OF THE ACTION 


Of the 1RRITABILITY and ACTION of the HEART. 


But even this curious mechaniſm of the heart is not 
more wonderful than its inceſſant action, which is 
ſupported by the continual influx of ſtimulant blood, 
and by its high irritability and muſcular power ; for 
though we cannot directly trace the various courſes of 
its muſcular fibres, there is not in the human body 
any part in which the muſcular ſubſtance is ſo denſe 
and ſtrong, In the heart there can be no direct or 
ſtraight fibres; for let them go off from the baſis of 
the heart in what direction they may, till as they 
belong to one or other ventricle, they muſt, by fol- 
lowing the courſe and ſhape of that ventricle, form 
an oblique line. Veſalius has indeed not repreſented 
them ſo, he has drawn ſtraight fibres only; becauſe in 
the latter end of his great work he wanted human 
ſubjects, and betook himſelf to drawing from beaſts, 

The fibres of the heart are all oblique, or ſpiral, 
ſome lying almoſt tranſverſe; they all ariſe from a 
ſort of tendinous line which unites the auricle to the 
ventricle; they wind ſpirally down the ſurface till the 
fibres of the oppoſite ventricles meet in the ſeptum 
and in the apex of the heart. The fibres of each 
ventricle turn over the convex or upper ſurface of the 
heart, then over the apex, and then they aſcend 
along the flat ſide of the heart, which lies upon the 
diaphragm, till they again reach the baſis of the heart. 
The ſecond layer or ſtratum of fibres is allo oblique; 
yet many of the fibres run almoſt tranſverſely, 
uniting'the oblique fibres; but when we go down in- 


to the thick ſubſtance of the heart, we find its fibres 
all 
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all mixed, croſſed, and reticulated in a moſt ſurpriſing 


manner; ſo that we at once perceive both that it is 
the ſtrongeſt muſcle in the body, and that the attempt 
to extricate its fibres is quite abſurd. # The expec- 
tation of giving more correct and regular deſcriptions 
has been the cauſe why thoſe who have particularly 
ſtudied this point have been fatigued and diſap- 
pointed; the moſt ſenſible of them have acknow- 
jedged with Veſalius, Albinus, and Haller, that the 
thing could not be done; while thoſe, again, who pre- 
tended to particular accuracy, and who have drawn 
the fibres of the heart, have repreſented to us ſuch ex- 
travagant, groſs, and prepoſterous things, as has ſatiſ- 
fied us more than their moſt ingenuous acknowledg- 
ments could have done, that they alſo could accom- 
pliſh nothing. 

There is no queſtion that irritability is variouſly be- 
ſtowed in various creatures, that it is variouſly ap- 
pointed in various parts of the body, that this proper- 
ty riſes and falls in diſeaſe and health; without heſi- 
tation we alſo may pronounce that the heart is in all 
creatures the molt irritable part; it is the part firſt 
to live and the laſt to die: Pulſus et vita pari ambu- 
lant paſſu.” When we ſee the punctum ſaliens in the 
chick, we know that there is life ; and when we open 
either the human body or the body of an animal 
ſoon after death, ſtill the heart is irritable and con- 
tracts. | 


In the very firſt days in which the heart appears in 


the 


Thickening the walls of the heart by vinegar, ſtrond acids, 
alum, or boiling the heart, have aſſiſted us in unravelling its ſtructure 
hut very little, 
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the chick, while yet its parts are not diſtinguiſhed, ang 
the punctum ſaliens is the only name we can give it, 


the heart, in this ſtate even, feels the ſlighteſt change 


of heat or cold; it is rouſed by heat, it languiſhes 
when cold, it is excited when heated again. It is ſti. 
mulated by ſharp points or acids, it works under ſuch 
ſtimuli with a violent and perturbed motion. In all 
creatures it ſurvives for a long while the death of the 
body ; for when the creature has died, and the breath. 
ing and pulſe have long ceaſed, and the body is 
cold, when the other muſcles of the body are rigid, 
when the ſtomach has ceaſed to feel, when the bowel; 
which preſerve their contractile power the longeſt 
have ceaſed to roll, and they alſo feel ſtimuli no 
more, ſtill the heart preſerves its irritability ; 1t pre- 
ſerves it when torn from the body and laid out upon 
the table; heat, cauſtics, ſharp points, excite it to 
move again. 

We know alſo another thing very peculiar concern- 
ing the irritability of this organ, viz. that it is more 
rritable on its internal than on its external ſurface; 
for if in place of cutting out the heart we leave it con- 
nected with the body, ſeek out (as the old anatomiſts 
were wont to do) the thoracic duct, or pierce any 
great vein, and blow a bubble of air into the heart, 
it purſues it from auricle to ventricle, and from ven- 
tricle to auricle again, till. wearied and exhauſted with 
this alternate action, it ceaſes at laſt, but ſtill new ſti. 

mult will renews its force. | 
Thus it is long after apparent drowning or other 
ſuffocation before the principle of life is gone; and 
long after the death of the body before the heart be 
9 dead; 
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dead; and juſt as in this peculiar part of the ſyſtem 
irritability is in high proportion, there are in the ſeale 
of exiſtence certain animals endowed in a wonderful 


degree with this principle of hte. Ihey are chiefly the 


amphibious creatures, as they are called, needing lit- 
tle air, which have this power of retaining hfe; no 


ſtimuli ſeem to exhauſt: them, there ſeems eſpecially 


to be ho end to the action of their heart; a Newt's 
or a Toad's heart beats for days after the creature 
dies; a Frog, in performing experiments, is often ne- 
glected, its limbs mangled, and its head gone, perhaps 
its ſpinal marrow cut. acroſs, and yet for a whole 
night and a day its heart does not ceaſe beating, and 
continues obedient to ſtimuli for a ſtill longer time. 
It ſeems as if nothing but the loſs of organization 
could make this irritable muſcle ceaſe to act; or ra- 
ther it ſeems as if even ſome degree of deranged or- 
ganization could be reſtored: breathe upon a heart 
which has ceaſed to act, and even that gentle degree 
of heat and moiſture will reſtore its action. Dr Gar- 
diner having left a Turtle's heart neglected in a hand- 
kerchief, he found it quite dry and ſhrivelled, but by 
ſoaking it in tepid water its e and contracti- 
lity were reſtored. 

Seeing then that this aritable power 1 itſelf 
in parts long after they are ſevered from the body, 
what doubt ſhould we have that there is in the muſ- 


_ cular fibre ſome innate contractile power or vis infita 


independent of nerves? And when we talk on. a ſub- 


ject ſo difficult and fo abſtruſe, what other proof can. 


we expect or wiſh for than the power of one peculiar 
and rn muſcle 8 the ſeparation of the 
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heod and brain, the deſtruction of its nerves, or its to- 
tal ſeparation from that living ſyſtem to which it be. 
longs? If the heart be the moſt [irritable muſcle of 
the body, if all this irritability ariſe from the nerves, 
how can it be that this muſcle, which is thus announ. 
ced as the moſt dependent on its nerves, 1s really the 
moſt independent? that the muſcle which of all the 
body needs this nervous ſupply ofteneſt ſhould want 
it the leaſt, and ſhould ſurvive the loſs of its nerves 
ſo much longer than the other myſcles of the ſame 
body ? 813001 N | 
Although the ancients knew how irritable the heart 
was, although often they opened living creatures, and 
ſaw the heart ſtruggling to relieve itfelf, becauſe it was 
oppreſſed with blood; yet they continued entirely 
ignorant of the cauſe : and why the heart ſhould al- 
ternately contract and relax without ſtop or interrup- 
tion, ſeemed to them the moſt inexplicable thing in 
nature. Hippocrates aſcribed it to the innate fire 
that is in the heart; Sylvius ſaid, that the old and 
alkaline blood in the heart mixing with the new and 


' acid chyle, and with the pancreatic lymph, produced 


a ferment there; Swammerdam, Pitcairn, and Freind, 
thought that the heart and every muſcle which want- 
ed an antagonift muſcle, was moved by a leſſer pro- 
portion of the vital ſpirit than other muſcles required. 
Others believed that each contraction of a muſcle com- 
preſſed the nerves of that muſcle, and each relaxation 
relievedat-;:and that this alternate compreſſion and re- 
lief of the nerve was the cauſe of the alternate move- 
ments of the heart: another phyſician of our own 
country, a great mechanic and a profound ſcholar in 

mathematics, 


OF THE HEART: 43 


mathematics, and all thoſe parts of ſcience which 
have nothing to do with the philofophy of the human 
body, refined upon this theory moſt elegantly; for 
obſerving that the nerves of the heart turned round 
the aorta, and paſſed down betwixt it and the pul- 
monic artery, he explained the matter thus: Theſe 40 
great arteries, every time they are full, will compreſs N 
the nerves of the heart, and ſo ſtop this nervous fluid, 
and every time they are emptied (a thing which he 
choſe to take for granted, for in truth they never 
are emptied), they muſt leave the nerves free, and let 
the nervous fluid paſs down to move the heart.“ 

Des Cartes, who ſtudied every thing like a right 
philoſopher of the old breed, viz. by conjecture alone, 
ſuppoſed that a ſmall quantity of blood remained in 
the ventricle after each ſtroke of the heart ; which 
drop of blood fermented, became a fort of leaven, 
operated upon the next blood that came into the 
heart © like vitriol upon tartar ;”* ſo that every ſuc- 
ceſſive drop of blood which fell into the ventricle 
ſwelled and puffed up fo ſuddenly as to diſtend the 
heart, and then burſt out by the aorta. Philoſophers- 
have been ſo bewitched with the deſire of explaining 
the phenomena of the human body, but without di- 
& ligence enough to ſtudy its ſtructure, that from Ari- 
BY ftotle to Buffon, it is all the ſame, great ignorance and 
great preſumption. But on this ſubject of the pulſe of 

the heart, phyſicians almoſt ſurpaſſed the philoſophers 
in the abſurdity of their theories, till at laſt they were 
reduced to the ſad dilemma of either giving up ſpeak- 
ing upon this fayourite ſubject, or of contenting them- 
ſelves with ſaying, that the heart beat by its facultas 
| F 2 pulcifica, 
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pulcifica, its pulſative faculty; as if they had ſaid, the 
jaws chew by their mandicative faculty, and the blad. 
der piſſes by its expulſive faculty, and the womb ex. 
pels children by its parturient power. 

The ancients, I have ſaid, often opened living crea. 
tures, and ſaw the heart ſtruggling to relieve itſelf be. 
cauſe it was oppreſſed with blood: this blood is itfelf 
the ſtimulus which moves the whole ; for important 
as this function is, it is equally ſimple with all the 
others : and as urine is the ſtimulus to the bladder, 
food an excitement to the inteſtines, and the full 
grown fœtus a ſtimulus to the womb !—lſo is blood the 
true ſtimulus to the heart. When the blood ruſhes 
into the heart, the heart is excited and acts; when it 
has expelled that blood, it lies quieſcent for a time; 
when blood ruſhes in anew, it is rouſed again: ſo na- 
tural is both the inceſſant action and regular alterna- 
tion of contraction and relaxation in the heart. 

It is when we are ſo cruel as to open a living crea- 
ture that we ſee beſt both the operation of the blood 
as a ſtimulus, and the manner in which the heart re- 
acts upon it. When we tie the two vena cavas fo as 
to prevent the blood from arriving at the heart, the 
heart ſtops ; when we ſlacken our ligatures and let in 
the blood, it moves again; when we tie the aorta, 
the left ventricle being full of blood will continue 
ſtruggling, bending, turning up its apex, and con- 
tracting inceſſantly and ſtrongly, and will continue 
this ftruggle long after the other parts have loft their 
powers. One author, whether from his awkwardneſs 
or the delicacy of the ſubject, or really from the 
ſtrength of the ventricle, aſſures us, that often while 
OTE EO | . 0 
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he has held the aorta of a Frog cloſe with pincers, it | 
has burſt by the mere force of the heart. If, after | 
| 


violent ſtruggles of this kind, you cut the aorta, even of 
ſo ſmall a creature as an Eel, it will throw its blood 
to the diſtance of three or four inches. 

Thus we not only know that we can excite the 
heart by accumulating blood in it, but that by con- 
fining the blood in'it we can carry that excitement 
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to a very high degree; and in ſhort, by keeping the 4 
one or other ventricle inceffantly full of blood, we | . 
can make the one heart work continually, while the N 


Q 

other lies quiet, or is only ſlightly drawn by the other's ; g 
motion, ſhowing the true diſtinction betwixt the heart b 
of the body and the heart of the lungs. And this is 
a memorable fact, that it is not merely the ſtimulus 
of the blood, but the ſenſe of fulneſs that makes the 
heart contract; for the auricle often beats twice or 
thrice, ſometimes it makes its puſh four or five times, 
before it can force the ventricle to contract. — 

When we empty the heart, and tie all its veins, all 
its parts ceaſe to act; ſtimuli applied outwardly make 
it contract partially; it trembles in particular fibres: 
but it is only letting in the blood, or blowing it up with 
air, that can bring it into full action again. When 
we look with cruel deliberation upon the ſtrokes of 
the heart in any living creature, we obſerve that at 
firſt, during the full and rapid aQion of the heart, 
there is hardly any perceptible interval among the ſe- 
veral parts; but towards the end of each experiment, 
when the pulſe flags, and the creature falls low, the 4 
ſwelling of the great veins, and the fucceſſive ſtrokes 1 
of F waricls and ventricle, are diſtinctly told. The di- 
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latation and contraction of each part is what we can. 
not obſerve, they are ſo quick; but theſe things we 
diſtinctly obſerve : The auricle contracts and dilates the 
ventricle ; the ventricle contracts, ſubſides, and fill; 


the aorta ; the aorta turns and twiſts with the force of 


the blood driven into it, and by its own reaction, 
and the ventricle, every time that it contracts, aſſume 
a form ſlightly curved, the point turning up like 
tongue towards the baſis, and the baſis in ſome degree 
bending towards the point. The baſis, indeed, is in 
ſome degree fixed to the diaphragm and ſpine, but 
always the heart in its contraction moves upon its ba. 
ſis as upon a centre; its ventricles, and eſpecially its 
apex, are free; the point riſes and curves ſo as to 
ſtrike againſt the ribs; and the dilatation of the heart 
is ſuch (together with the poſture and relation of its 
ſeveral parts), that during the dilatation the heart turns 
upon its axis one way; the contraction of the heart 
reverſes this, and makes it turn the other way, ſo that 
it ſeems to work perpetually with the turning motions 
of a ſcrew. All this is moſt ſtriking, while we are 
looking upon the motion of the heart in a living crea- 
ture. | | 

The poſture of the human heart is very ſingular, 
and will illuſtrate this turning motion extremely well; 
for in the human heart the poſture is ſo diſtorted, that 
no one part has that relation to another which we 


| ſhould beforehand expect. In the general ſyſtem, the 


human heart is placed nearly in the centre, but not 
for thoſe reaſons which Dionis has aſſigned ; it is not 
in order that by being in the centre it may feel lets 
the difficulty of driving the blood to any particular 

limb 
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limb or part of the body ; it is the place of the lungs 
W hat regulates the poſture of the heart; and wherever 
E they are, it is. Except the Oyſter, I hardly know of 
any creature in which the heart lies expreſsly in the 
centre of the body. In Frogs, Toads, Newts, and 
Snakes, the lungs are not moved by any diaphragm; 
they are filled only by the working of the jaws, the 
jungs then begin under the jaws, and the heart is 
lodged at the root of the jaws, leaving, as in a Newt 
or Cameleon, Crocodile, Adder, Serpent, &c. the 
whole length of their trailing body behind. In a fiſh, 
the gills ſerve the creature for lungs ; the gills are 
lodged under the jaws, and the heart is placed be- 
twixt them. In inſects, as in the common Caterpillar 
(the aurelia of our common Butterfly), the air enters by 
many pores on its ſides; and accordingly its heart is 
not a ſmall round bag, but may be eaſily ſeen running 
all down its back, working like a long aorta, but ha- 
ving regular pulſations, denoting it to be the heart; 
and this you eaſily fee through the inſect's ſkin, for it 
is more tranſparent along the back where the heart is. 
The breaſt in man is divided into two cavities by a 
membrane named the ME DIASTINuu. This membrane 
paſſes directly acroſs the breaſt from the ſternum be- 
fore, till it fixes itſelf into the ſpine behind. It is 
on the left ſide of this membrane, in the left cavity of 
the breaſt, that the heart is placed, lying out flat upon 
the diaphragm as upon a floor, by which it is ſup- 
ported &; and that ſurface (a) - hich lies thus upon 
5 782 ee "od | the 
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The true poſition of the heart is what is repreſented in No 16 | 
| | and 
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the diaphragm; is perfectly flat, while the upper ſur. 
far (or what we uſually call the fore part of the 
heart, is remarkably round. The whole heart lies out 
fiat upon the diaphtagm; it baſis (c) where the au. 
ricles are, is turned towards the ſpine and towards the 
right fide; the apex (d) or acute point, is turned for. 
wards, and à little obliquely: towards the left fide, 
where it ſtrikes the ribs ; the vena cava (e) —enters in 
ſuch a manner, through a tendinous ring of the dis. 
phragm “, that it ties down the right auricle to that 
floor (as I may term it) of the thorax; the aorta (7 
does not rife in: that towering faſhion in which it is ſeen 
when we take a dried up heart, which naturally we 
hold by its apex, in place of laying it out flat upon the 
palm of our hand; nor in that perpendicular direction 
i which hitherto, for the ſake of diſtinctneſs, I have 
repreſented it in theſe plans; but the aorta goes 


out from its ventricle towards the right ſide of the 


thorax; it then turns in form of an arch, not directly 
upwards, but rather backwards towards the ſpine; 
then it makes a third twiſt to turn downwards; where 
it turns downwards it hooks round the pulmonic ar- 
tery (), juſt as we hook the fore fingers of our two 
hands within one another. The right heart (b þ)— 


ſtands ſo before the other, that we fee — the right 
„on 1171 01.1 $31 "133% 5 auricle 


3 9 n LH hai — 


and 1 17. z 1 30 No 16, 0 V5 the heart let upright, as 1 have hither. 


to repreſented it in all my plans, while NO 1. repreſents its inclined 
poſition lying almoſt horizontally upon the floor of the diaphragm. 

* Let it be obſerved, that (e) in this drawing marks the point 
where the lower cava was tied cloſe upon the rags to prevent 
the inje&tion going Aon into the liver we "70 
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auricle and ventricle before, ſo that it might be named 
the anterior heart; the pulmonic artery (g)—covers 
the root of the aorta ; the left ventricle (i), from 
which the aorta riſes, ſhows little more than its point 
at the apex of the heart; the left auricle (is ſeen 
only in its very tip or extremity, where it lies juſt be- 
hind the pulmonie artery; and the aorta (f)—ariſes 
from the very center of the heart. From this view 
any man may underſtand theſe veſſels by other marks 
than the mere colours of an injection; and he will al- 
ſo eaſily underſtand why the heart twiſts ſo in its ac- 
tions, and how 1t comes to pals that its poſture is dif- 
ficult for us to conceive, no one part having that rela- 
tion to any other part which we ſhould beforchand 


ſuppole. 
Of the PzrICcaRDIUM. 


But the PERICARDIUM, purſe, or capſule, in which 
the heart is contained, affects and regulates its po- 
ſture, and makes the laſt important point concerning 
the anatomy of the heart. It is a bag of conſiderable 
lize and great ſtrength, which ſeems to us to go very 
looſely round the heart, becaule when we open the 
pericardium the heart is quite empty and relaxed ; 
but I believe it to ſurround the heart ſo cloſely as to 
ſupport it iu its palpitations and more violent and ir- 
regular actions; for when we 1nject the heart, its pe- 
ricardium remaining entire, that bag is filled fo full 
that we can hardly cut it up with a probe and lancet 
without wounding the heart; and ſtill further, when 
we open the pericardium before we inje& the heart, 
the heart receives much more injection, ſwells to an 
unnatural bulk for the thorax that it is contained in, 


Yor, II, Wn | ' and 
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and loſes its right ſhape. The pericardium is formed 
like the pleura and mediaſtinum, of the cellular ſh. 
ſtance ; it is rough and irregular without, and fleecy 
with the threads of cellular ſubſtance, by which it i; 
connected with all the ſurrounding parts; within it 
is ſmooth, white, tendinous, and gliſtening, and ex. 
ceedingly ſtrong. As the heart lies upon the floor of 
the diaphragm, the pericardium, which lies under the 
heart, is connected with the diaphragm a little to the 
left of its tendinous centre, and fo very ſtrongly that 
they are abſolutely inſeparable. The pericardium 
ſurrounds the whole heart, but it is looſe every where 
except at the root of the heart, where it is connected 
with the great veſſels: For the pericardium is not 
fixed into the heart itſelf, but riſes a conſiderable way 
upon the great veſſels, gives them an outward coat, 
and ſurrounds each veſſel with a ſort of ring, as may 
be ſeen in the plan *. For, 1ft, It ſurrounds the pul. 
monic veins where they are entering the heart; there 
the pericardium 1s ſhort : 2dly, It mounts higher upon 
the vena cava than upon any other veſſel; the cava of 
courſe is longer within the pericardium, and it alſo 15 
ſurrounded with a ſort of ring: 3dly, It then goes 
round the aorta and pulmonic artery, ſurrounding thelc 
in one greater loop: 4thly, The cava inferior is the 
veſſel which is the ſhorteſt within the pericardium : 
for the heart lies fo flat upon the diaphragm that 
on the lower ſurface of it is the liver, and upon the 
upper ſurface the auricle touches, ſo that at this point 
there can be no length of vein. While the pericar- 
dium goes thus round the great veſſels, it muſt leave 
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* Vide Plan, N* 18. 
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tucks and corners; and theſe have been named the 
(oRNUA or horns of the pericardium, 

But there is another peculiarity in the form of the 
pericardium, which I have explained in this ſecond 
plan“; viz. that the pericardium conſtitutes alſo 
the immediate coat of the heart; for the pericar- 
dium having gone up beyond the baſis of the heart 
ſa as to ſurround the great veſſels, it deſcends again 
along the ſame veſſels, and from the veſſels goes over 
the heart itſelf. I have marked the manner of this 
more delicate inflection of the pericardium at (a a),— 
where the pericardium is looſe ; at (b b),—the angle 
where it is reflected; and at (cc),—where it forms 
the outer coat of the heart. The pericardium where 
it forms this outer coat becomes extremely thin and 
delicate, almoſt cuticular, but ftrong : under this coat 
there is much cellular ſubſtance; the coronary arteries 
paſs along in this cellular ſubſtance, the muſcular 


fibres are bound together by it, and under it the fat is 


gathered ſometimes in a wonderful degree, ſo as toleave 
very little to be ſeen of the dark or muſcular colour of 
the heart, 

The pericardium then is a denſe and very flrong 
membrane, which I would compare with the capſule 
of any great joint, both in office and in form: for it 
13 rough and cellular without, ſhining and tendinous 
within; bedewed with a ſort of halitus like the great 
joints, delicate and almoſt a cobweb-like membr:ne 
in the child, but increaſing in thickneſs by the con- 
tinual frictions of the heart, juſt as a capſular liga- 
ment does by the working of its joint; and its uſes 
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are to keep the heart eaſy and lubricated by that ex. 
halation which proceeds from its exhalent arteries 
(and not from any glands), and which can be imita. 
ted ſo eaſily by injecting tepid water into its arteries, 
to ſuſpend the heart in ſome degree by its connec. 
tions with other parts, eſpecially by its connection; 
with the mediaſtinum and diaphragm; and to limit 
the diſtentions of the heart, and check its too violent 
actions, juſt as we ſee it prevent too much of our 
injections from entering the heart. How ſtrong 
the pericardium is, and how capable of ſupporting 
the action of the heart, even after the moſt terrible 
accidents, we know from this; that the heart or co- 
ronary arteries have actually burſt, but with a hole 
ſo ſmall as not to occaſion immediate loſs of life; then 
the pericardium receiving the blood which came from 
the rupture, has dilated ſo as to receive nine or ten 
pounds of blood, but has yielded fo ſlowly as to ſup- 
port the heart in ſome kind of action, and ſo continued 
life for two or three days. 

If I have not mentioned any fluid under the di. 
rect name of aqua PERICARD11, or the water of the 
pericardium, it is becauſe [ conſider the accident of 
water being found as belonging not to the healthy 
ſtructure but to diſeaſe. Yet this ſame water occu- 
pied the attention of the older authors in a moſt ludi- 
crous degree. Hippocrates believed that this water of 
the pericardium came chiefly from the drink we ſwal- 
low, which found ſome way or other (as it paſſed by the 
pericardium) to infinuate itſelf into this bag : Some 
after him ſaid, it was the fat of the heart melted 
down by inceſſant motion and the heat of the heart; 
ſome 
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Come ſaid it was from humours exuding through the 
heart itſelf, and retained by the denſity of the pericar- 
dium that this water came; and it is but a few years 
S Gnce this clear and diſtin& account of it was given, 
iz. „that it proceeds from the aqueous excremen- 
titious humour of the third concoction.” The ſame 
fad and learned men“, viri graves et docti,“ de- 
© clare to us, that the uſes of the aqua pericardii are to 


cool the heart, for it is the very hotteſt thing in the 


E: body; or by its acrimony to irritate the heart, and 
E ſupport its motions; or to make the heart by ſwim- 


ming in it ſeem lighter. By this it is pretty obvi- 


ous what abſurd notions they had of the quantity of 
water that may be found in the heart. Put of all the 
outrages againſt common ſenſe and common decorum, 


tis is the moſt ſingular that they bandied about ameng 


them a hot diſpute, whether 1t was or was not the 


water of the pericardium which ruſhed out when the 


= Jews pierced our Saviour's fide with the ipear? The 


celebrated Bardius, in a learned letter to Bartho- 
line, ſhows how it was the water of the pericardium 
that flowed out; but Bartholine, in his replication 


thereunto, demonſtrates, that it muſt have been the 
= water of the pleura alone. This abominable and lu- 
dicrous queſtion, I ſay, they bandied about like boys 


rather than men: Bartholinus, Arius Montanus, Ber- 


tinus Nicelius, Fardovius, Laurenbergius, Chipri- 
anus, with numberleſs other Doctors and Saints, were 


all 


„* 


— 


They are thus denominated in all the charters of the College of 
& Phyſicians from the time of Henry VIII. downwards, 
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all buſy in the diſpute ; for which they muſt have been 
burnt, every ſoul of them, at the ſtake, if they had not 
done all this with the moſt ſerious intentions in the 
world and with the utmoſt gravity &. The whole truth 
concerning water in the pericardium is, that you find 
water there whenever at any time you find it in any of 
the other cavities of the body. If a perſon have la. 
boured under a continued weakneſs, or have been 
long diſeaſed, if a perſon have lain long on his death. 
bed, if the body have been long kept after death, 
there 1s both a condenſation of the natural halitus in 
all the parts of the body, and an exudation of thin 
lymph from every veſſel; there is water found in every 
cavity, from the ventricles of the brain to the cavity 
of the ankle joint, and ſo in the pericardium among 
the reſt. But if you open any living animal as a Dog, 
or if you open ſuddenly the body of a ſuicide, or if 


you 


*The ſhocking indecencies of their reaſonings on this ſubje& } 
will not condeſcend to draw out from the obſcurity of that barbarous 
idiom in which was delivered: “ Sed non cogar huc me conferre- 
Fateor enim nativam Chriſti temperiem nihil pravorum humorum 
produxiſſe, quia perfectiſſima; at a cauſis externis, vigiliis, crucia- 
tibus, itineribus, vulneribus et mille tormentis quid non præter con- 
ſuetam naturæ divinæ perfectionem productum credimus ? Ad hzc 
ſano ſenſu id accipiendum, nihil pravorum humorum in corpore 
Chriſti generatum.”* Bartholini Epiftolz, p. 299.—“ Idque de Sal- 
vatore innoxie dixeris, quem ſcimus manducaſſe, bibiſſe, dormiviſle, 
ambulaſſe et quid non egiſſe, ut ſe hominum cunctis actionibus, quæ 
ſecundum naturam ſunt, ſubmitteret: ſputum emiſit, quum luto 
miſceret ad curandum caecum, et ſudavit ingruente martyrio, et fine 
dubio non parum ſeri in thorace collegit, quod, aperto poſt mortem 
latere, emanavit.” Bartholini Epiſlolæ, p. 309. 
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you have brought to the diſſecting- room the body of 
a criminal who has been juſt hanged, there is not in 
the pericardium one ſingle particle of water to be 


fund. When ſuch fluid is to be found, it is of the 


ſame nature with the dropſical fluids of other cavi- 
ties: in the child, and in young people, it is reddiſh, 
eſpecially if the pericardium be inflamed ; in older peo- 
ple it is pellucid, or of a light ſtraw colour; in old 
age and in the larger animals it is thicker, and more 
directly reſembles the liquor of a joint. 

Thus does the pericardium contribute in ſome de- 
gree to ſettle the poſture of the heart; but ſtill the 
heart is almoſt entirely looſe and free. It is fixed by 
nothing but its great veſſels as they run up towards 
the neck, or are connected with the ſpine; but how 
light this hold 1s, how much the heart muſt be moved, 
and theſe veſſels endangered, by ſhocks and falls, it is 
aweful to to think. The pericardium is no doubt ſome 
reſtraint : its connections with the diaphragm and with 
the mediaſtinum make it a proviſion, in ſome degree, 
againſt any violent ſhock ; its internal lubricity is, at 
the ſame time, a means of making the heart's motions 
more free : yet the heart rolls about in the thorax ; 
we turn to our left fide in bed, and it beats there; we 
turn over to our right ſide, and the heart falls back in- 
to the cheſt, ſo that its pulſe is nowhere to be percei- 
ved; we incline to our left fide again, and it beats 
quick and ſtrong. The heart is raiſed by a full ſto- 
mach, and is puſhed upwards in dropſy; and during 
pregnancy its poſture is remarkably changed; it is 
ſuddenly depreſſed again when the child is delivered, 
or the waters of a dropſy drawn off. It is ſhaken by 
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coughing, laughing, ſneezing, and every violent ef. 
fort of the thorax. By matter collected within the 
thorax it may be diſplaced to any degree. Dr Far. 
quharſon cured a fine boy, about eight years old, of a 
great collection of matter in the cheſt, whoſe heart 
was ſo diſplaced by a vaſt quantity (no leſs than four 
pounds) of pus, that it beat ſtrongly on the right fide 
of the breaſt while his diſeaſe continued, and when- 
ever the pus was evacuated the beating of the heart 
returned naturally to the left fide. Who could have 
believed that, without material injury, the heart could 
be ſo long and fo violently diſplaced ? Felix Platerus 
tells us a thing not ſo eaſily believed, that a young boy, 
the ſon of a printer, having practiſed too much that 
trick which boys have of going upon their hands with 
their head to the ground, and tumbling the coach- 
wheel, began to feel terrible palpitations in the lett 
breaſt; theſe gradually increaſed till he fell into a 
dropſy from weakneſs, and died; and upon diſſecting 
his body, the ſituation of his heart was found to have 
been remarkably changed by this irregular poſture, 
| Now we are not to argue that ſuch change of poſture 
of the heart could not happen merely from this caule, 
ſince profeſſed tumblers have not theſe diſeaſes of the 
heart; it were as filly to argue thus againſt the au- 
thority of Platerus, as to ſay that every poſt-boy has 
not aneuriſms of the ham, or that every chimney- 
ſweep has not a cancer of the ſcrotum. 

We may now cloſe this chapter on the mechaniſm 
of the heart, in which all the parts have been ſuccel- 
ſively explained. We know how the heart is ſuſpend- 
ed by the mediaſtinum and by its great veſſels ; how 


7 it 
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it is Jubricated, ſupported, and regulated in its mo- 
tions, by the pericardium; its nerves, which remain 
to be explained at a fitter time, are extremely ſmall, 
while its vis inſita, of irritability, is great beyond that 
of all the other parts. We can eafily follow the circle 
of the blood, which, as it arrives from all the extre- 
ities irritates the auricle, is driven down into the 
ventricle, is forced thence into the pulmonic artery, 
pervades the lungs, and then comes round to the left 
fide of the heart, or to that heart which ſupplies the 
body; and thete begins a new cireulation, called the 
greater circulation, viz. of the body, as the other is 
called the leſſer circulation of the lungs. Thus we 
recogniſe diſtinctly the functions of the double heart, 
with all its mechaniſm; the ſtronger heart to ſerve 
the body, the weaker heart to ſerve the lungs; and 
we ſee in the plaineſt manner two diſtinct functions 
performed by one compound heart: the right heart 
cireulates the blood in the lungs, where it is purified 
and renewed ; the left delivers out a quantity of blood, 
not ſuch as to fill all the veſſels, nor ſuch as to move 
onwards by this ſingle ſtroke of the heart to the very 
extremities of the body, but ſuch merely as to give a 
ſenſe of fulneſs and tenſion to the veſſels : the force is 
merely ſuch as to excite and ſupport that action which 
the arteries everywhere perform in the various organs 
of the body, each artery for its own purpoſes, and 
each in its peculiar degree. 

By underftanding thus the true mechaniſm and uſes 
of the heart, we can conceive how by very ſimple and 
natural appearances the ancients were led into ſtrange 
miſtakes. We underſtand why Galen called the right 
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| laſt; for, upon opening the body ſoon after death, he 
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auricle the ultimum moriens,”” or the part which died 


found the right auricle filled with blood, and Rill pal- 
pitating with the remains of life, when all the other 
parts ſeemed abſolutely dead; and if the blood always 
accumulates in the right fide of the heart before death, 
it is plain that the ſtimulus of that blood will preſerye 
tke remains of life in the right ſide, after all appear- 
ance of life on the left ſide is gone. But the cauſe of 
this accumulation of blood in the right fide is very ill 
explained by Haller, though it ſeems to have employ. 
ed his thoughts during half his life. He ſays, that in 
our laſt moments we breathe difficultly ; the lungs at 
laſt collapſe, and ceaſe to act; and when they are col- 
lapſed, no blood can paſs through them, but mult ac- 
cumulate in the right ſide of the heart. That there 
really is no ſuch collapſe of the lungs, I propoſe atter- 
wards to explain ; but, in the meanwhile, this is the 
true reaſon, viz. that when the ventricles of the heart 
ceaſe to act, and the beating of the heart ſubſides, the 
two auricles lie equally quiet, but in very different 
conditions; the right auricle has behind it all the 
blood of the body pouring in from all parts du- 
ring the laſt ſtruggles; but the left auricle has be- 
hind it nothing but the empty veins of the lungs; 
nothing can fill it but what fills the veſſels of the lungs; 
or, in other terms, nothing can fill the left auricle but 
the ſtroke of the heart itſelf; but in place of acting, 
the heart falls quiet, the left auricle remains empty, 
while the blood oozes into the right auricle from all 
the extremities of the body till it fills it up. 


Nothing is more agreeable than to find ſuch phenomena 
deſcribed 
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deſcribedfaithfully long before the reaſon is underſtood. 
In the Parifian diſſections I find the following deſcrip- 
tion : ** When the breaſt of a living Dog is opened by 
taking away the ſternum, with the cartilaginous ap- 
pendices of the ribs, the lungs are obſerved ſuddenly 
to fink, and afterwards the circulation of the blood 
and the motion of the heart to ceaſe. In a little time 
after that the right ventricle of the heart and the vena 
cava are ſwelled, as if they were ready to burſt.” * 
This was what deceived the ancients, and was the 
cauſe of all their miſtakes. When they found the 
right ventricle thus full of blood, they conceived that 
it alone conveyed the blood; they found the left ven- 
tricle empty, and believed that it contained nothing 


but vital ſpirits and air: and ſo far were they from 


having any notions of a circulation, that they thought 
the air and vital ſpirits went continually forwards in 
the arteries ; that the groſs blood which was prepared 
in the liver came up to the heart to be perfected, and 
went continually forwards in the veins, or, if they 
provided any way of return for theſe two fluids, it 
was by ſuppoſing that the blood and ſpirits moved for- 
wards during the day-time, and backwards 1n the 
lame veſſels during the night, 

Theſe things next explain to us why. they called 
the right ventricle VENTRICULUS SANGUINEUS : they 
found it full of blood, and thought its walls were 
thinner, becauſe it had only to contain the very 
groſſeſt parts of the blood: and why they called the 
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left ventricle VENTRICULUS SPIRIEUQSUS and nogt. 
Lis, becauſe they ſaw it empty, and concluded that it 
contained the animal fpirits and atrial parts of the 
blood, and its walls were thicker, they ſaid, to contain 
theſe ſubtile ſpirits. It explains to us their names of 
ARTERIA VENOSA and YENA ARTERIOSA; for they 
would have veins only on the right fide of the heart, 
and arteries only on the left; and although they ſaw 
plainly that the pulmonic artery was an artery, they 
called it Arteria Venoſa ; and although, on the left 
fide again, they ſaw plainly that the pulmonic yein 
was merely a yein, they would ſtill cheat themſelves 
with a name, and call it Vena Arterioſa: the veins, 


they ſaid, were quiet, becauſe they contained nothing 


but mere blood; the arteries leaped, they ſaid, be- 
cauſe they were full of the animal ſpirits and vital 
alr. | 

The very name and diſtinction of arteries which 
we now ule came out of this fooliſh doctrine about 
air and animal ſpirits. To the oldeſt phyſicians there 
was no veſſel known by the name of artery, fave only 
the ASPERA ARTERIA , and it was named Artery be- 
cauſe it contained air ; ſo that Hippocrates, when he 
ſpeaks of the carotids, neyer names them arteries, but 
calls them the Leaping Veins of the neck. But when 
Eriſtratus had eftablithed his doctrine about the vel- 
ſels which go out from the heart, carrying vital ſpirits 
and air, the name of artery was transferred to them} 
and then it was that the ancients began to call the 
veſſels going out from the left ſide of the heart arte- 
ries, naming the aorta the ARTERIA MAGNA and the 
pulmonic vein the ARTERIA VENOSA. 
9 1 When 
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When a vein was cut, they ſaw nothing but groſs 
blood, and of a darker colour ; but when an artery 
was cut, they obſerved how red the blood was, how 
it was full of air bubbles, how it ſpurted out and was 
full of animal ſpirits ; and thus it became eaſy for 
them to explain how ſafe it was to open a vein where 
nothing was loſt but groſs blood, how terrible dan- 
gerous it was to open an artery which was beating 
with the ſpirit of life; and this they conſidered as ſuch 
an awful difference, that when arteriotomy in the tem- 
ple was firſt propoſed, they pronounced it murderous, 
and on this a it ablalutely was forſaken for 
many ages. 

But the oldeſt of our modern 8 ſoon "ROE" 
a neceſſity of mixing this blood and animal ſpirits toge- 
ther, and for a long while could hit on no convenient 
way by which this mixture might be effected: at their 
laſt ſhift, they made the blood exude through the ſeptum 
of the heart; and then the current doctrine was, that 
of the blood which came from the liver, one half went 
into the pulmonic artery to nouriſh the lungs; the 
other half exuded through the feptum of the heart 
to mix with the animal ſpirits. Riolanus was the 
bitter enemy of Harvey and of his noble doctrine; 
and this 1s the miſerable and confuſed notion, not to 
call it a doctrine, which he trumpeted through Europe 
in letters and pamphlets. To make good this miſera- 
ble hypotheſis, Riolanus, Gaſſendus, and many others, 
law the neceſſity of having fide paſſages through the 
ſeptum of the heart. I do believe, from their mean 
| equyocating manner of telling about, theſe m. 


that 
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that they had never believed them themſelves + 
„The chyme, ſays Bartholine, and the thinner blood, 
paſſes: through the ſeptum of the heart, when the 
heart is in ſyſtole and the pores and paſſages are en. 
larged!” Thus did the celebrated Bartholine believe 
the ſeptum perforated. Wallæus, and Marchetti, and 
Mollinettus, and Monichen, believed it, and Mr Broad- 
noſe of Tubingen proved it T. But I believe moſt po- 
tently with Haller, that whenever they wanted to 
ſnow thoſe perforations, they managed their probes ſo 
as to make paſſages as wide and as frequent as the oc. 
caſion required: - Solebant foramina parare adigendo 
ſtylos argenteos in reſiſtens ſeptum”, ſays Haller; 
and this is a full and true acconnt of all the bon 
who have deſcribed fide paſſages through the ſeptum 
of the heart: they needed them, and they made 
them. : | 
Amidſt all this ignorance, we cannot wonder that 
a thouſand childiſh imaginations prevailed, nor that 
the qualities of the mind were deduced from the phy- 
ſical properties of the heart. We have heard the vul- 
gar, for example, ſpeak of the bone of the heart. And 
from whom did this ariſe ? From Ariftotle ! who ex- 
plains to us, that there 1s at the root of the heart a 
bone which ſerves for its baſis; and not a phyſician 
has written upon the heart ſince his time, who has 
not ſpoken more or leſs my ſterioully about this bone ; 
while 


* That I may not ſeem to ſpeak too harſhly of this knot of con- 
ſpirators againſt Harvey, I will quote what Boerhaave ſays of Riola- 
nus, who was at the head of them: © Non ipſe callidus cavillatio- 
num artifex Riolanus,” &c. | 


+ Experimento perforatum oſtendit Broadbecquius Tubingæ. 
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while in truth the whole ſtory means nothing more 
than this, that where the baſis of the arteries are fix- 
ed into the hard ring or baſis of the heart, the place 
is extremely firm, almoſt cartilaginous, - eſpecially in 
old age, when often the roots of the arteries are ofli- 
fied, or converted into what anatomiſts have choſen 
to call bone. 

Often alſo we have heard the nul talk, not f. 
guratively, but in the plain ſenſe of the words, of a 
little or big heart, as ſynonymous with a timorous or 
courageous heart. But whenever we hear miſtakes of 
this kind among the vulgar, we may be aſſured they 
have ſome time or other come from high authority. 
Bartholine was ſo much convinced that a ſmall heart 
begot courage, and a great one irreſolution and fear, 
that he is thoroughly ſurpriſed when he finds the 
contrary ; Cor vaſtus fuit homo, tamen audax fuerat, 
ut cicatrices in capite frequentes et rimæ in cranio 
teſtabantur. But if Bartholine be right, Kirkringius 
is quite wrong, and has miſtaken the doctrine; for he 
lays, An magnanima fuerit hæc magni cordis fœ- 
mina, neſcio, &c, ** I do not know whether this wo- 
man's courage was as big as her heart; but this I do 
know, that ſhe was a famous topper. Whether this 
drinking dilates the heart, and makes your ſtaunch 
drinkers ſuch famous fighters, I cannot pretend to de- 
cide.” We have heard the vulgar talk alſo of a hairy 
heart, as familiarly as of a hairy man, being the mark 
of high courage and ſtrength ; but what ſhall we 
think of it when we find that this report is to be de- 
duced fairly from Pliny, through the moſt celebrated 
names among our old phyſicians? He it was who be- 

8 gan 


——q—— —ůů —— E—tl !! — 5 _ 


64 OF THE HEART. 


gan with telling how the Meſſenians, that unhappy 
people who lived for ſo many ages the ſlaves or he. 
lots of Greece, loſt their great general Ariſtomenes 
But how great he was, never, according to Pliny, came 
to be known till after his death; for the Lacedemo. 
nians having catched him three times, reſolved at 1a} 
to open his breaſt; and there, as a proof of his moſt in. 
vincible courage and daring, they found his heart fil. 
led with hair. This from Pliny were nothing, if ſuch 
diſſections had not been made ſince then a hundred 
times. There was a robber (ſays Benivinius), one 
Jacobus, who having been taken down from the gib. 
bet apparently dead, but really having in him the 
remains of life, was laid carefully, recovered, was 
perfectly reſtored, betook himfelf to his old ways 
again ; and fo in the natural courſe of things came 
round to his old mark the gallows, and was this time 
very thoroughly hanged. Wondering (ſays Benivi- 
nius) at the perfect wickedneſs of this man, I longed 
very anxiouſly to diffet the body, and I actually 
found the heart, not covered, but (refertum pilis) cram- 
med with hair.” 
But there is, in fact, no end of wonders and won- 
derful diffeftions among theſe robbers of his. His 
next ſubject was not a bold robber, but a poor 
fneaking thief (de corde furis cujuſdam); there 
was no hair to be expected in his heart; but as he 
was a thief only, it was conſiſtent with this doc- 
trine that he ſhould be firſt very heartleſs ; ſecondly, 
have very little brain; thirdly, that he ſhould have 
very inordinate appetites and defires. Now there was 
firſt a great two-legged vein carrying the atrabilis, the 

| ſource 
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ſource, no doubt, of all his inordinate cravings, di- 
rectly into the ſtomach. Secondly, there was a great 
abſceſs full of pus waſting the left fide of his heart; 
and, thirdly and laſtly, the back part of the head, 

(which all the anatomiſts of that time knew very 
well was the ſeat of memory) was in him fo ſmall 
that it could hardly contain a ſpoonful of that kind of 
brain; and this want was the reaſon (having ſo little 
memory) that he was ſo perſevering a thiet ; for let 
you whip him, baniſh him, clap him in the ſtocks, he 
forgot it ſtraight way, and was back at his old tricks 
again, like a dog to his vomit *,” 

But theſe are now almoſt forgotten, chough perhaps 
the hiſtory of the abſurdities of the human genius 
ſhould no more be neglected than of its beauties. Is 
it not delightful to feel, that after floating in this ocean 
of conjecture, after all theſe diſorderly and wild 
dreams, we are come to have an idea of the heart, 
ſimple and beautiful; of a heart containing within it- 
ſelf two functions; firſt, the office of renewing the 
blood ; ſecondly, the office of animating the arteries, 
and by them preſerving in life and action the whole 
ſyſtem of the body ? Theſe are the two offices which 
I ſhall now proceed to explain. | 
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Non videntur filentio eſſe prætereunda, quæ nuper in inciſo 
Jacobi cujuſdam furis inſignis cadavere annotavimus : bifurcatam ſci- 
licet venam quæ a liene ad ventriculum atram defert bilem, tum et 
abſceſſum in ſiniſtro cordis ventre pituita redundantem : poſtremo 
et poſteriorem ejus capitis partem, ubi memoriæ ſedes eſt, adeo bre- 
dem, ut tantillam cerebri portiunculam contineret. Quam ob cau- 


ſam, cum priorum ſcelerum et eorum quæ pro his ſæpe paſſus fuerat, 
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CHAP. IL 


ON THE APPEARANCE AND PROPERTIES OF THE BL00p, 
OF THE CHEMISTRY OF OUR FLUIDS, AND OF Tax 
INFLUENCE WHICH AIR HAS UPON THEM. 


By the ſimpleſt methods the blood can be reſolved 
into various parts, but chiefly into theſe three; the 
red globules, which give colour to the blood; the 
gluten, which gives conſiſtency and nutritious quali- 
ties to the blood; and the ſerum, which dilutes, mixes, 
and ſuſpends the whole, 

Though the ſerum and gluten did not paſs entirely 
unnoticed, the red globules were the part of the blood 
which firſt excited the attention of phyſicians, and 
ſee med to promiſe a rich harveſt of diſcoveries ; a pro- 


miſe which too ſurely never was fulfilled. The red 


particles have always appeared important, becaule 
they ſeem to give the colour, the uſeful qualities, and 
the whole character to the blood. It is by the rolling 
of the red particles only that we fee the circulation in 
the microſcope ; it is red blood only that we ever name 
as blood; and the colour of the red blood changes in 


health and diſeaſe. But when phyſicians ſtudied this 
part 


tormenta ſcilicet, exilia et carceres minime recordaretur, toties ad vo- 
mitum tanquam canis impudens reverſus eſt, ut in laqueum tandem 
inciderit, vitzque ac furti finem fecerit-——Vid, Benevinius. 
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part alone, when they gave it the mark of chief im- 
ortance, and annexed to it alone the name of blood, 
they little thought how far they over-rated its impor- 
tance, how far the red particles are from nouriſhing 
the ſyſtem, from being eſſential to the blood, from 
being univerſal in all creatures. They had not conli- 
dered what myriads of animals, great as well as ſmall, 
want the red particles, and (if theſe red particles are 
to be the characteriſtic) want blood ; while philoſo- 
phers of a more liberal thought have continued to call 
that fluid, blood, which ills the veſſels of plants. 

The Harveian doctrine had no ſooner breathed life 
into the new philoſophy of the human body ; or phy- 
ficians begun to think of the heart and its circulation, 
of the great arteries, and extreme veſſels, of the dif- 
ference, betwixt arteries and veins, and of the ways 
in which the fluids move through the ſmaller tubes, 
(for they ſaw them moving by their microſcopes) ; no 
ſooner did all theſe phenomena and new wonders pre— 
ſent themſelves to their imaginations, than they thought 
allo of curious ways by which theſe motions and ſe- 
cretions might be explained. They then began to eſ- 
timate the calibres of the arteries, to calculate with 
great alleQtation of care the ſhape, the ſize, the com- 
polition, as they choſe to call it, of the particles of 
the blood; chimeras and fancies ſprung up innumer- 
able; and it happened unfortunately that for a long 
while phyſicians ſtudied nothing but angles, and lo— 
garithms, and algebraical equations; they reaſoned 
according to thoſe ſciences only which have no connec- 
tion with the phyſiology of the animal body; they cal. 
culated the force, the thickneſs, the dimenſions of the 
I 2 heart, 
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heart; the diameter, and the ſtrength of walls, and the 
direction of the aorta; their experiments conſiſted in 
fixing clumſy tubes into the arteries, or in calculating 
the whole quantity of blood by bleeding an animal tg 
death; they applied nothing but the laws of hydrau- 
lics, i. e. of fluids riling and falling in rigid tubes, to 
explain the active arteries of a living body: in ſhort, 


i in explaining the living body they forgot that it 
was alive. But now the age of infallible prov; 
| and demonſtrations has paſſed over, and. the works of 
| Keill, Pitcairn, Borelli, are quite neglected. 


| This diſordered and miſerable ſtate of ſcience, which 
continued for a century nearly, aroſe from having ob. 
ſerved too much thele red particles of the blood ; and 
from giving to them an importance which they ought 
0 not to have, although one muſt ſtill acknowledge that 
"1 they are very ſurpriſing, becauſe they are very unuc- 
countable, or at leaſt I do not know that any natural 

or likely uſe for them has been yet aſſigned. 
Leeuwenhoek, looking through his glaſſes, ſaw thy: 
this which gave the red colour was the moſt perma- 
nent characteriſtic part of the blood; he ſaw that ti; 
part conſiſted of red particles floating in the ſerum; 
he found, or pretended to find, that they were of the 
. ſame ſixe in a Man as in a fœtus; in a Chick as in a 
Hen; in a Whale or Elephant, he found them the fame 
as in a Mouſe or Minnow; merely becauſe it was con- 

venient for him to find it ſo. 

i But poring ſtill longer over theſe particles, he per- 
| ceived that the great globules were ſo far imperfect as 
il often to break in pieces, and roll abroad in the ſerum 
| in 
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in ſeparate parts; and always he found that there 
were ſix leſſer parts compoſing the greater globule of 
the blood. By looking more and more, he pretended 
to obſerve, that theſe ſmaller parts into which the red 
globules broke down ſtill preſerved their form; that 
theſe were the particles of the ſerous part of the viool; 
and often as he pretended to obſerve the great or red 
particles broke down into ſerous ones, and often the 
{-rous particles ran together fo as to compole again a 
red globule. He pretended to find, that exactly fix 
| ſmaller globules went to make up one great one; and 
he called the red and ſerous globules the globules of 
© the firſt and ſecond order. 

By this notion of orders it was plain that he intend- 
ed to plunge deeper into this hypotheſis, and to have 
at leaſt a third and fourth order; beſides, theſe orders 
and particles were at his call, he might do as he 
pleaſed ; and he alone almoſt had glaſſes to ſee and 
tell about them. He pored till he believed, or at leaſt 
made others believe, that he ſaw globules of a third 


order, fix times ſmaller than the ſerous globules, and 


of courſe thirty-ſix times ſmaller than the red globules. 
And thus he had lymphatic particles, fix of which 
made up one ſerous particle; and ſerous particles, fix 
of which made one red globule. 

To the geometrical phyſiologiſts of that day all this 


inſtruction concerning the ſtructure of the blood was 


| moſt delightful; it correſponded very notably with 
| their calculations about regularly deſcending ſeries of 
veſſels; and a moſt curious method did they find out 
for ſettling this law of the branching of arteries. 


| They took the plates of Euſtachius, meaſured with 
= | compaſſes 
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compaſſes the arteries and veins, eſtimated the angles 
at which each branch goes off, compared the ſever: 
branches with the parent trunk; and from ſuch cal. 
culations they ſettled the general law as heartily and 
freely, as if, in place of the moſt extravagant plates in 
all anatomy, they had been meaſuring actually the 
human body itſelf. Thus they had ſet up their doc. 
trine of angles, branches, anaſtomoſes, trunks, and 
extreme veſſels: they had found that there was a re. 
gular ſeries of deſcending arteries ; they had a tube 
now ſuited to every deſcending particle that Leeuwen. 
hoek could invent; and when a particle had got into 
a wrong veſſel, it could go back till it found a tube 
that ſuited it; or if driven into a wrong bore, it 
could break itſelf down into ferous or lymphatic par- 
ticles. But when many particles did ſtick hard in the 
ſtrait places, then there was an error loci; then the 
big particles were out of their peculiar veſſels, and 
then the part began to be red; thence came inflamma- 
tions, fevers, deeper obſtructions; and from ſuch 
cauſes, or from the breaking down of the blood and 

humours, came every diſeaſe that could be named, 
So very greatly were they delighted with the dil 
covery, that Dr Martin, who had meaſured the veſſch, 
as I have juſt told, and had dreamt over this the 
longeſt and ſoundeſt of them all, ſpeaks of it in theſe 
rapturous terms. * But we are moreover certain from 
the obſervations of that moſt accurate and curious ob- 
ſerver of the minima naturæ, that there are innume- 
rable veſſels of ſuch a ſmallneſs that none of thele glo- 
bules could paſs; ſo that it is neceſſary to ſuppoſe in- 
ferior claſſes of globules of the fourth, fifth, fix, and 
7 other 
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other orders. Whence by analogy we are to conceive 
globules of the third order made up of fix globules of 
the fourth order, and theſe of fix of the fifth order, 
and ſo on ad infinitum through various degrees, the 
number of which we are not to take upon us to de- 
termine.” This is a pleaſant addition of Dr Martin's; 
and makes it a moſt manageable ſyſtem of moſt di- 
latable materials, ſtretching ſo as to ſuit all occa- 
Gons. This rider or codicil to the doctrine made it 
eaſy for every particle to paſs every veſſel ; but, alas! 
it leaves no room for that old catchword of the ſy- 
tem, the error loci, nor any proviſion for making 
diſeaſes. 

How all the phyſicians in Europe could digeſt this 
abſurdity, of yellow particles, by aggregation and 
arrangements in fixes and fixes, becoming red, it is not 
eaſy to conceive ; nor is it eaſy to conceive how men, 
whoſe education in mathematics and algebra ſhould 
have taught them to think accurately and reaſon 
cloſely, could believe that globules ſhould break down 
into fix particles each, and that theſe particles, being 
themſelves particles of ſerum, ſhould yet be diſtinct- 
ly ſeen floating in the ſerum. How could theſe 
geometrical phyſicians poſſibly believe, that theſe 
particles, from big to ſmall, ſhould deſcend, not gra- 
dually and imperceptibly, but by fixes and fixes, one 
after another like fteps of ſtairs? Among all his 
mathematics, I do not believe that Martin had any 
tackle fit to help him out of theſe difficulties. Mar- 
tin obſerves, in his own way of geometry, and pro- 
ceeds to prove it by moſt laborious ſchemes, that 
juſt ſix ſmall ſphericles ſhould go to make up one 

larger 
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4 
larger globule, if you were to chooſe the moſt com 
nient and firmeſt way of conſtructing it;“ and then 
he wonders at Leeuwenhoek finding it exactly ſo. Ry 
if Leeuwenhoek knew this as well as Dr Martin, I can. 
not for my heart think it any wonder that Leeuwenhgg 
choſe the moſt convenient and firmeſt way of con. 
ſtructing a red globule, viz. out of fix ſmaller ones 
Seeing that he had the affair entirely in his own 
hands, „what a beautiful HARMONT and REGULAan. 
TY do we perceive, ſays Martin, in the maſs of blood 
Magnum certe opus occulis video.” In plain truth, 
they deſired but a little of this harmony, a little con. 
ſiſtency in their doctrine, and all was well. 

But the miſtakes concerning the formation or cr. 
ganizing of this blood are worſe than theſe ; for they 
came from men truly learned, and diligent in ana. 
tomy, led on by too ſtrong a deſire of finding out th: 
uſes of ſeveral parts of the human body, as of the 
Spleen and thymus, parts hitherto unexplained. Mr 
Hewſon ſuppoſed that the lymphatic glands, which 
ſeem at firſt to be mere convoluted veſſels, but which 
microſcopes ſhow as conſiſting of numerous cells, form 
in theſe cells the primordia of the red blood ; for each 
red particle he ſuppoſes to conſiſt of a central particle, 
which is ſolid and dark coloured, ſurrounded by a 
veſicle which is tranſparent or white; and this dark 
or central part he ſuppoſes is formed in the lymphatic 
cells; for he finds a ſort of round particles in tie 
lymph, and often he finds the lymphatics full of re 
blood. 

Next, he has ſuppoſed that in the child there 1s r. 
quired a much greater ſupply of blood; for this pur- 
| pole 
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noſe is the thymus appointed; viz. to aſſiſt the Iym- 
4 phatic glands in organizing blood. This gland lies 
in the upper part of the cheſt, is great in the child, 
has vaniſhed in the adult, but while it exiſts, he finds 
it full of a milky juice or whitiſh mucus, fit to make 
central particles for the blood; and the lymphatics, 
as be ſuppoſes, are the excretories for this gland. He 
bert conjectures, that this work, begun thus by the 
ymphatic glands, and thymus, is perfected by the 
| a ſpleen; that the lymphatics make central particles only, 
W while the veſicular coverings are formed in the ſpleen; 
2 ſo that there only do the particles become perfect; and 
| © accordingly of theſe parts it is in the ſpleen alone that 
© the red blood is found. 

E As the central particles are formed in the cells of 
the lymphatic glands, the veſicular parts are formed in 
che cells of the ſpleen, and the lymphatics unload theſe 
cells of the particles when completely formed: but 
there appears no other proof that they do this office 
chan that there are cells in the ſpleen which may 
make veſicles ; and that the lymphatics being tied, and 
the ſpleen ſqueezed, red globules are ſometimes found 
in them. | 

| a Long poring over a weariſome ſubject, and an intenſe 
deęſire to finiſh that account of the blood which he had 
: lo ſucceſsfully. begun, are ſtrong. apologies for all theſe 
| £ miſtakes. No man will venture to deny, that the glands 
and lymphatic veilels probably accompliſh ſome im- 
portant changes upon all fluids which paſs through 
them; but that they alone organize the blood, is not 
| 7 to be conceived. 'Their containing round white parti- 
| : cles, argues nothing; theſe exiſt in the chyle, and 
| : probably in that condition pals into the blood. But 
Vol. II, K if 
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if the foetus requires a great ſupply of blood, and the 
thymus aſſiſts the Iymphatic glands, how comes it, 
when both lymphatic glands and thymus are working 
in concert to prepare a great quantity of blood, that 
the ſpleen, which is to finiſh all theſe particles, and 
to make veſicles for them, is not in a child as big a 
its liver is? 

That red globules are found in the lymphatics, and 
moſt eſpecially in the lymphatics of the ſpleen, is a 
moſt ordinary occurrence, and quite intelligible, 
There are not found any where, not even in the ſpleen, 
imperfect globules advancing in their organization; 
on the contrary, thoſe which we do find are full formed 
globules which have been forced out of the commonline 
of the circulation; they are extravaſated, and taken up 
by the abſorbents before death; or they are ſqueezed in- 
to them by handling after death. If we want to have 
an example of the firſt, we have but to inflame a part 
and tie up its lymphatics, and then many red parti- 
cles are found in them; the ſecond we ſee every 
time we either look for, or prepare the lymphatics of the 
ſpleen, or of any other ſoft viſcus; for by handling 
and ſqueezing, the blood paſles through the ſmall 
breaches occaſioned by this violence into the Iympha- 
tics; if we allow the part to ſpoil, then air 1s gene- 
rated, and, by handling it, air paſſes into the Iym- 

i phatics in the ſame way. 

# But the ſpleen is eſſential to finiſh the work; it 

| 5 makes the veſicles, and has cells for the buſineſs; 

and yet this part, which has the moſt important of all 

offices, viz. that of organizing the general maſs of 

blood, is every day cut out from Dogs and other ani- 
mals, 
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mals, and they never feel the loſs, nor decline in 
health. There is not the ſmalleſt doubt that the ſpleen 
has protruded at wounds, and been ſtrangled, and fo 
cut off, Every day we find it more or leſs diſeaſed ; 
ſometimes it . has ſwelled to thirty or forty pounds ; 
ſometimes it has been reduced to an extremely ſmall 
ſize; ſometimes it has been found like an empty bag. 

In the fœtus, as in a Chick for example, red blood 
circulates in great profuſion long before its lymphatics, 
ſpleen, or thymus, can be ſeen to exiſt ; whereas, on 
the contrary, ſince the Chick is inſulated, and has no 
red blood from the mother, the ſpleen ſhould have been 
firſt coloured, and all the red blood of the ſyſtem 
ſhould have emanated from the ſpleen. | 

It is but a poor evaſion to ſay, in anſwer to theſe ob- 
jections,“ ſome other part may perform this office of 
the ſpleen.” What other parts will perform the of- 
tice of the liver, if it be awanting? or of the kidney, 
or of the teſticle, or of any other gland ? or will the 
teſticle ſecrete urine, or the kidney ſecrete bile ? 
What gland, then, will be able to perform ſo peculiar 
an office as this of adding veſicles or coverings to the 
central parts of the blood. 

After all this long dream about the veſicles and their 
central parts, the beſt phyſiologiſts of the preſent day 
ſeem to deny that they exiſt. 

But one author has finiſhed this career of uſeleſs 
ipeculation, by maintaining that the LirE is in the 
BLOOD : and thus we have ſeen this ſimple and beau- 
tiful ſubject of the blood tortured through all kinds of 
imagina: ions, and running its fiery ordeal, firit through 
mathematics, then through anatomy and all its glands, 
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then through metaphyſics ; till at laſt we are come to 
talk with the moſt perfect eaſe and confidence about 
the moſt monſtrous of all abſurdities, the life of the 
blood. 

« For in the blood is the life thereof,”” might be a 
uſeful doctrine among the Jews, if it moderated their 
defire for blood; and if among phyſicians this were 
to be the tendency of ſuch a doctrine, it were very 
cruel and unnatural to diſturb it : but, in ſerious ear. 
neſt, it introduces into modern phyſiology nothing but 
a jargon of words, and perverts every idea that the 
mind of man can form of parts which excite and parts 


which act. Whimſical theories creep faſter into phy- 


fic than uſeful facts; and the buſineſs is fairly enough 
begun when ſurgeons, diſſecting aneuriſms of the caro- 
tid arteries, and who ſhould be employed in record- 
ing how and from what cauſes they have ariſer, or 
how ſuch diſeaſes affect the arterial coats, chooſe ra- 
ther to inform us“ that this ſtate of the blood, or ra- 
ther of the coagulable lymph, may ariſe from ſome 
connection or ſympathy it may have with the diſeaſed 
ſtate of the artery.“ By lightning (ſays a cele- 
brated author), death is ſo inſtantaneouſly produced in 
the muſcles, that they cannot be affected by the ſtimu- 
lus of death.” Connections, and unknown ſympa— 
thies, and living powers in fluids, and energies, and 
efforts, and intentions, and“ ſympathetic congela- 
tions in the blood,” and “ immediate ſympathetic 
contiguous harmonies of cut parts,“ and the . diffuſed 
principle of life,“ and * the ſtimulus of death ;” are 
words which phyſiology would gain by loſing, and are 

| the 
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the very ſlang belonging to the doctrine which I pro- 
poſe to refute. 

It is not merely the doctrine of a living principle 
exiſting in the blood that is now to be ſpoken of, but 
a doctrine attributing the life of the ſolids to this living 
principle of the blood; ſo that it may be intitled the 
new theory concerning the blood, which 1s itſelf alive, 
which gives life to all the other parts, and which in 
the beginning forms all the parts out of itſelf in the 
mother's womb;“ ſo that a foetus is merely a ſpeck of 
blood, and all the parts being formed from that ſpeck 
of blood, the whole of phyſiology is abrogated hence- 
forward, and totally annulled, except this theory it- 
(elf, It is like the ſtaff of Moſes converted into a ſer- 


pent, which ate up the ſerpents of all the magicians 


who had thrown down the ſtaff before him; for if this 


theory were once eſtabliſhed, there would remain no- 
thing to be done in all the animal body but what was 
done by the blood ; nothing to wonder at, nothing to 


gueſs about, nothing to ſtudy, but this vital and plaſ- 
tic power of the blood. 


The author of this doctrine ſhows us two or three 
ſpecks in an incubated egg; he tells us that they are dots 
of bloed ; he tells us that this blood forms the veſſels 
in which this blood itſelf is to move; it forms the 
limbs of the Chick which theſe veſlels are to ſerve ; the 
bones, muſcles, bowels, glands, the whole creature is 
tormed out of it ; and when the bird is delivered from 


the egg, the living principle of the blood fill conti- 


nues to ſupport it. The blood heals its fleſh or bones 
when they are broken; © the blood moves in the li- 
ving ſolids, which it both forms and ſupports.” 


It 
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It is not eaſy to ſay on which of all his proofs Mr 
Hunter chiefly relies for eſtabliſhing a doctrine ſo in. 
portant as this is; whether he conſiders it as a perfect 
proof of the vitality of the blood that it coagulates, or 
that this coagulum has moreover the power of beco. 
ming perfectly alive, and of forming new veſſels within 
itſelf; or that blood ſeems to aſſiſt the union of conti. 
guous parts; or that by taking away its blood a crea. 
ture dies; or that a limb falls into immediate gan- 
grene when its veſſels and its ſupply of blood are cut 
off. But chiefly he ſeems to rely on coagulation as a 
proof of the vitality of the blood; for he conſiders the 
coagulation of the chyle as a proof that it alſo is alive; 
and he ſays, ** contraction is the life of the ſolids; and 
if we can find any thing like it (by which he means 
coagulation), we ſhall call it the living principle of the 
blood.“ 

But what harmony he can find betwixt the occa- 
ſional, voluntary, regulated, contractions of the living 
ſolid, and this ſudden, irretrievable, inorganic, coa- 
gulation of the blood, I cannot conceive? Does not 
jelly coagulate; and what is it but a part of the 
blood? Does not glue congeal, diſſolve, and congeal 
again, yet what is it but an animal jelly? Does the 
blood itſelf ever congeal till it is out of the body, or 
extravaſated in aneuriſmal ſacs? When it 1s out of 
the body, it coagulates; when it coagulates, it 1s 
dead: coagulation is ſo far from reſembling the con- 
trations of the living body, that it is the marked 
character of dead animal matter, which you melt and 
coagulate again and again. Shall we then define lite 
by ſaying, coagulation is the mark of the vital prin- 

| ciple? 
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ciple? If ſo, we give the mark of its death as the 
proof of its living power. 
But in his awkward attempts to prove this point, the 
author has brought himſelf into great ſuſpicion, and 
of courſe into great diſhonour, by two experiments, in 
which he endeavours to ſhow how this vital power, 
like the life of a perfect creature, is affected by cold 
firſt, In page 79. we are informed, that a freſh egg, 
in conſequence of being alive, reſiſts the cold, and is 
very difficultly frozen ; but being once frozen and 
thawed again, it loſes its living principle and its 
power of reſiſting cold at once; it freezes now at the 
ſame temperature with other animal matter, ſhowing 
no longer any power of generating heat, or reſiſting 
cold. | ; 
But we are told, * that the blood having a deter- 
mined period for coagulating, you may, during that 
time, freeze the blood, and it will thaw again, and 
yet congeal at its proper time; and he tells us, that 
he had very cleverly frozen blood in the very time of 
its flowing from the vein, then thawed the cake, and 
{till in due time it congealed. Now ſince the egg re- 
liſts cold by its living principle, why did it die or 
loſe that living principle when converted into ice? 
or rather, ſince the blood coagulates through its living 
principle, and by a living effort, how did it preſerve 
its living principle after being frozen? This proves 
ſurely, either that the blood's coagulation has no rela- 
tion to any living principle, and therefore is not af- 
tected by the cold; or that the egg has a living prin- 
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ciple of a very different kind, which is abſolutely ang 
totally extinguiſhed by cold. 1 am ſure, that had 
Mr Hunter ſeen theſe two experiments brought face 
to face in this manner, he would have put one of 
them at leaſt back quietly into the portfolio from 
which they both came. I have always obſerved, that 
your great tellers of experiments need to have good 
memories; and am come to look on a ſuit of experi. 
ments as coolly as upon a ſet of neat plans and figure 
by which the author chooſes to illuſtrate his hypo. 
theſis. 

That this coagulum, being once formed, has the 
power of becoming more perfectly alive, and forming 
veſſels within itſelf, it is not eaſy to conceive, Nothing 


indeed is more common than clots of blood, or depo. 


ſitions of the coagulable part, becoming highly vaſcu. 


lar, by veſſels ſhooting into them from ſurrounding 


parts; but this 1s of no value in Mr Hunter's doc- 
trine; this is not the fact which he means to ſpeak 
of; this is quite too natural and eaſy for him: 
and that his meaning may neither be miſrepre- 
ſented nor miſtaken, I quote his words; When 
new veſlels are formed, they are not always elonga« 
tions from the original ones, but veſſels newly for- 
med, which afterwards open a communication with 
the original.“ That a clot of mere blood ſhould have 
in it a living principle, and ſhould poſſeſs through that 
principle the power of forming within itſelf arteries 
and veins, a new and independent circulation ; that it 
ſhould have the priviledge of knowing when it ſhould 
exert itſelf thus, is really wonderful ; that it ſhould 
have ſome kind of intelligence, or conſciouſneſo, by 

TY which 
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which it could underſtand when it were within and 
when without the body; and whether in certain cir- 
cumſtances it were fit that ſich veſſels ſhould be 
formed! That clots ſhould have been buſied form- 
ing veſſels within them for ages, and no body ever 
have ſeen the proceſs going on! That Mr Hunter, 
who has been looking out for vaſcular clots for thirty 
years, never ſhould have ſeen this phenomena, is all 
very ſurpriſing. Mr Hunter falls into a deeper blun- 
der in this buſineſs than in the affair of the frozen 
egg; he abſolutely never ſaw a proper vaſcular clot. 
He informs us moſt deliberately in page 92. * that he 
thinks he has been able to inje& what he ſuſpected 
to be the beginning of a vaſcular formation in a 
coagulum, when 1t could not derive any veſlels from 
the ſurrounding parts.“ From whence then did this 
clot derive its injection ? this is a queſtion which opens 
up to us all at once what Mr Hunter was doing, and 
puts this experiment pretty much upon a footing with 
the frozen egg. | 

To ſay “ that the blood, in ſome circumſtances, 
unites living parts by a ſort of contiguous ſympathy 
as certainly as the yet recent branches of one tree 
unite it with another,“ is to put forth a ſyllogiſm, 
in which both major and minor propoſitions are un- 
true. Firſt, it is not true, that it is the juices of the 
tree which unite the graff to the ſtock ; it is the li- 
ving fibres, and the living veſſels of both ; and unleſs 
both be alive, the proceſs muſt fail, living juices would 
do no good. Secondly, though the juices did ſo unite 
or glue together the branches of a tree, that were no 
proof of the juices being alive ; but only that good 
Vol. IL L Juices, 
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Juices, whether alive or not alive, were neceſſary 9 
the proceſs. 

Any man who affirms that in ſurgical operations i 
is the blood, “ that by a contiguous ſympathy unite; 
the parts,” ſhould have ſupported his aſſertion by 
this further argument, that without blood they will not 
unite. Prove to me only that freſh cut parts are not 
alive, and cannot naturally unite without the aſſiſtance 
of ſome foreign power, and then I will acknowledge 
willingly that they are altogether beholden to the in. 
termediation of the blood, with its living principle, 
and ſympathy of contiguity. 

But it is very ſingular, that any perſon, even the 


leaſt inſtructed in forms of reaſoning, ſhould have 


advanced this as any proof of living principle in the 
blood, that mortification immediately follows where 
the circulation is cut off;“ for this proves merely, that 
the blood is one of many ſtimuli, by which the ſyſtem 
is ſupported, in ſo much, that each limb is affected juſt 
as the whole body would be; and whether you ſtop 
the blood, which is one ſtimulus, or take away its 
heat, which is the ſtimulus next in power to the blood, 
the limb will equally die. 

To ſay that the life is in the blood, becauſe the 
blood being taken away the limb dies, or becauſe an 
animal may be bled till it dies; what is this but to 
jumble all diſtinction of cauſe and effect? The water, 
no doubt, is the life of the mill, and the plough-horſe 
is the very life of the plough ; for the mill and the 
plough are dead the moment that the horſe is gone ot 
the water fails. 

SY," we are told “ that it is by the contiguous 
9 
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jympathy of the blood and body both being alive, that 
they both work upon each other mutually : but is it 
not very ſtrange for any phyſiologiſt to forget, that 
the blood is at leaſt in part a foreign body, that it 
muſt be continually impregnated with air, that it is 
neither its original conſtitution, nor theſe preſumed 
ſympathies that make it vital blood, that it becomes 
vital blood only by expoſure to air, and that if this 
foreign principle be not continually added, the ſolids 
are not wrought upon by the blood ? 

The natural difficulties of this doctrine are very 
great; for it ſeems to be againſt all the laws of nature 
that any fluid ſhould be endowed with life. A fluid 
: is a body whoſe particles often are not homogeneous, 
have no ſtable connection with each other, change their 
place by motion, change their nature by chemical at- 
trations and new arrangements; a body which can 
have no perfect character, no permanent nature, no 
living powers connected with it. But the definition 
of a ſolid is the reverle of this: a ſolid among every 
kind of metals, earths, or foſſils, is recognized by its 
peculiar form and arrangement of parts ; and in the 
animal body, the arrangement of particles gives the 
permanent unchanging character of each part ; and 
in the muſcles, for example, or in the nerves, where 
feeling and irritability chiefly reſide, the form and 


mechaniſm of the ſolid is in each moſt peculiar, and 


5 always the ſame. 


What is this blood that it ſhould begin life and 


ſupport it, and diſtribute it through all the ſyſtem ? 
Is it not a fluid which varies every hour, now richer, 
now poorer, now loaded with ſalts, now drowned in 

1.2 ſerum, 


1 
1 
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ſerum, now much, now ſparingly ſupplied with ait 
now darker coloured, now red, now fully Cuppliea 
with chyle, and now ſtarved of its uſual ſupply? 1, 
it not loſt in aſtoniſhing quantities in hamorrhagie, 
and drawn very freely from our veins upon the light. 
eſt diſeaſe ? That ſuch qualities are conſiſtent with life 
in the blood, is what I cannot believe. But I ean 
moſt eaſily imagine how the ſyſtem, having by ſucceſ. 
| five operations converted the food into chyle, the 
chyle into blood, and faſhioned the nutritious part of 
the blood into various ſolids; that theſe new folid; 
may partake of the vitality of all the parts to which 
they are applied, and to which they have been aſſimi. 
lated by ſo peculiar and ſo flow a procels. 

The queſtion is plainly this : Shall we follow the 
general laws of the ſyſtem, ſuch as phyfiology ac. 
knowledges ? or ſhall we admit an abſurd novelty 
without proof? Shall we allow of the ſimple accident 
of coagulation (an accident common to dead fluid;\ 
as a proof of life? or ſhall we forget thoſe ſtuper. 
dous proofs of the irritability refiding in the heart, 
muſcles, and other forms of our living ſolids, the 
ſource of all the various actions of the body? Shall 
we forget that polypi, worms, inſects, the bloodlch: 
parts of fiſhes, the uncoloured parts of the human b. 
dy, even plants almoſt inanimate, all partake of te, 
without having red blood in their ſyſtem, or having it 


reſtricted to the central parts? All theſe have lite and 


vitality, but where is their blood? In ſhort, the quel- 
tion plainly reſolves itſelf into this, Shall we have two 
living parts, fluid and ſolid ; two agents acting on each 
other? or ſhall we follow the common law of the c- 

conomy, 
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-onomy, call the one an exciting power, while the 
other receives that excitement, being alive only that 
t may feel and act according to the degree in which 
it is moved? Shall we have the blood communicating 
© life to all the body? or the body only alive, and the 
plood, like various other excitements, acting upon it 
with thoſe powers which it is continually acquiring, 
without acquiring along with them any ſhare of life? 
E But Mr Hunter, ill contented with his doctrine 
himſelf, he even who began with giving to the blood 
a vital principle, and calling it the former of new 
£ | parts, and the ſubſtance whence the living ſolid de- 
tives its life, hatches a new doctrine out of the confu- 
© fon of the firſt ; takes from the blood all thoſe high 
4 privileges in the ſyſtem which he had ſo freely be- 
= flowed upon it, and gives them in full perpetuity to 
E 2 new principle, a principium vitæ diffuſe, which he 
announces thus: 

III would conſider that ſomething ſimilar to the 
E ſubſtance of the brain is diffuſed through the body, 
and even contained in the blood; and between this 
© (viz. the matter diffuſed in the blood) and the brain 
te communication is kept up by nerves.” This matter 


be does not like to define, but he muſt name it; and 


4 having obſerved as others have done, that a mouthful 
of nonſenſe ſounds infinitely better in Latin than in 


our mother tongue, he calls it the © Materia vitæ 


© diffuſa.” Concerning this diffuſed principle of life he 
tells us, that every part of an animal has its due pro- 
portion; it unites all the body into one; * it is as it 
= vere diffuſed through the whole ſolids and fluids, 
making a neceſſary conſtituent part of them, and form- 
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ing with them a perfect whole.” —The terms in 
which this doctrine is propoſed are hardly more intel. 
ligible than thoſe in which he argues about the lif. 
of the blood; the matter itſelf, reſembling the ſub. 
ſtance of the brain, is ſuppoſed! the manner of it; 
union with the blood, is ſuppoſed ! its connection at 
once with the fluids, and with the living ſolids, i; 
ſuppoſed ! the ſort, of a manner, in which this matte 
harmonizes the whole, is ſuppoſed ! and now the cos. 
gulation, and life of the blood, is no longer an effort of 
the life of the blood, but of the materia vitæ diffuſa; 
and the blood does not form the ſolids, the blood ng 
longer communicates life to the ſolids, but the blood, 
and the folids are both at once animated by this pu. 
FUSED PRINCIPLE OF LIFE. | 

No one need triumph over a doctrine which thu; 
falls by itz own weight; but this muſt not be forgot. 
ten, that the doctrine of the life of the blood leads to 
a mean contracted narrow view, not merely of this but 
of higher ſubjects. 

Plants have active and irritable fibres ; 1 the moſt 


curious actions they drink in water; water alone they 


can convert, by the moſt ſimple mechaniſm, into the 
moſt delicate perfumes, into delicious fruits, or into 
terrible poiſons. * There ſtands, ſays Blumenbach 
a hyacinth before me; generations of theſe flowers, of 
which this is the laſt, have grown there ſucceſlively, 
touching the ſurface merely of a little water ; but 
ſhall Mr Hunter perſuade me that this water is alive: 
vel hyacynthi me monent.“ 


[ 
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I think I may ſafely conclude, that theſe theoriſts 
have done the ſcience no good; themſelves no honour z 
and us no kind of benefit, unleſs it be an advantage to 
know that theſe are none of all the ways by which 
we are to arrive at a knowledge of the blood. 


QUALITIES of the BLooD, 


Blood is a fluid of a rich and beautiful colour; it 
zs vermilion- coloured in the arteries, ſtrong purple in 
5 the veins, and black, or almoſt ſo, at the right ſide of 
E the heart; it feels thick and unQuous betwixt the 
1 fingers, is of a ſlightly faline taſte, is various in vari- 
© ous parts of the body, in the heart or at the centre of 
I the circulation different from what it is in the glands, 
\ excretories, and all the extremities of the body ; dif- 
© ferent in the liver, among the inteſtines, in the cheeks, 
E. 3 lips, in the reſeryoir or ſinuſes of the head and 
E womb. In various individuals, but much more in 
4 different animals, it varies with their functions and 
manner of life; it is more or leſs perfect in animals, in 
© birds, in fiſhes, in inſects; it is thick or thin; has groſs 
particles or ſmall; is red or pale; hot or cold; ac- 
& cording to the creature's life: and from this laſt va- 
© riety, viz. of the manner of life, comes our diviſion of 
| ; animals into thoſe of hot and cold blood. 

q It is by the moſt ſimple and natural methods that 
we examine the blood; ſince almoſt ſpontaneouſly it 
J : reſolves itſelf into is parts ; the CRASSAMENTUM, 
6 | the SERUM, and the RED GLOBULES; for in a cup of 
blood the eraſſamentum, or clot, the hepar ſangui- 
: neum, as it was called long ago, floats in the ſerum ; 
the 
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the red globules are engaged in this clot, and give eit 
colour; the ſerum may be poured off, the coagulum 
may be waſhed till it is freed of the red parts of the 
blood ; and then the red particles are found in the 
water with which the coagulum was waſhed, and 
the coagulum remains upon the ſtrainer, little redu- 
ced in ſize, pure and white, the gluten or fibrous part 
of the blood. Or we may ſeparate this part by a me- 
thod which Ruyſch firſt taught us; we may, while 
the blood is congealing, whiſk it with a bunch of 
rods, when the pure and colourleſs gluten gathers up. 
on the rods and the ſerum, with the red particles ſuf. 
pended in it, remains behind, 


1 ox THE RED GLOBULES. 


The red globules, as we have obſerved, are not uni- 
verſal; yet in all creatures, even in colourleſs inſects, 
there ſeem to be formal particles in the blood; in 
white inſects, they are white, in green inſects they 

are green, in moſt inſects they are tranſparent. 

The red globules of the human blood are eaſily 
ſeen ; they are beſt examined with a ſimple lens, the 
globules being diluted in ſerum, and laid upon an in- 

1 clined plain, not in water, which diſſolves them quick- 
ly, but in ſerum, which has the property of preſerving 
their globular form. — The ſize of the particles of the 
blood varies in various creatures; in the feœtus, they 
are bigger than in a grown animal; and although 
Leeuwenhoek thought it eſſential to his doctrine, to 
ſay, that they were alike in all creatures, we know 


for certain that there are in reſpect to the ſize of the 
_ | | | enim als 
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animals the ſtrangeſt reverſes. The Skate has red 
globules much larger, and the ox has globules much 
ſmaller, than thoſe of a Man. Fiſh have large globules, 
ſerpents ſmaller ones, and Man ſmaller ſtill. In Man 
the diameter of each globule is much leſs than the 
three thouſandth part of an inch. 

There is in the effect of lenſes, or in the nature of 
theſe globules, ſome ſtrange refraction, by which there 
ſeems a darkneſs in the centre of each globule, and 
thence a deception which has been univerſal ; ſo that 
no ſingle deſcription has tallied with that which went 
before. Leuenhoek believed that he ſaw them con- 
fiſting each of fix well compacted ſmaller globules : 
Hewſon believed that they were bladders, which had 
within them ſome central body, looſe and moveable 
that often the central part might be ſeen rolling in its 
bag ; and that ſometimes the bladder was ſhrunk and 
ſhrivelled around' the central body, and could, by put- 
ting a drop of water upon it, be plumped up again. 
The Abbe Torre examined them with fimple lenſes 
too; but they magnified ſo highly, that from this cauſe 
all his noiſy miſtake-has ariſen ; for he uſed not ground 
lenſes, but ſmall ſphericles of glaſs formed by drop- 
ping melted glaſs into water: they magnified ſo much, 
that to him the central ſpot appeared much darker ; he 
laid that theſe were not globules, but rings. He ſent 
his ſphericles of glaſs and his obſervations from Italy, 
his own country, to our Royal Society ; and for a long 
while, though no body could ſee them, {till the pub- 
lic were annoyed: by Abbe Torre's rings. Falconer, 
with all the zeal of a friend, publiſhed Hewſon's diſ- 
coveries after he was-dead ; lamenting, as we all muſt 
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do, the loſs of a promiſing young man. Falcone; 
thought he ſaw theſe globules, not as ſpheres, but as 
flattened ſpheres ; he thought he ſaw them often a; 
| | they trolled down the inclined plane upon which he 
9 | placed them, turning their edges, their ſides, their 
11 faces, towards the eye; he even compared their flat. 
5 neſs with that of a coin. Many authors have con- 
1 jectured that theſe globules are compreſſed when they 
6 ö come into narrow paſſages, and expand again when 
ö they get into wider arteries. This Reichell ſays he has 
| ſeen, and Blumenbach believes; but Blumenbach, leG 
eaſy of belief with regard to all theſe ſtrange forms 
aſcribed to the particles of the blood, pronounces his 
i diſſent in plain terms. They appear, ſays he, to my 
[} eye no other that ſimple globules, apparently of mu- 
cus : that lenticular or oval form which authors {peak 
of, I have not ſeen.” 

The following are their chief properties with re- 
gard to the reſt of the blood. When blood ſtands, 
they fall to the bottom, becauſe they are heavier than 
the other parts of the blood ; and although the gluten 
entangles them while it is forming, till it is to be no- 
ticed that the cake is always redder at the bottom; and 
when by weakneſs or diſeaſe this coagulation is very 
flow, ſome globules eſcape the graſp of the coagu- 
lum, and the ſerum is tinged with red, and the cake, 
though coloured at the bottom, is white at the top, 
or has the buffy coat. Their form they preſerve only 
while in the blood, and ſeem to be ſupported more 
= by the qualities of the ſerum than by their own pro- 
ma perties ; for if mixed with water, they mix eaſily, and 
1 totally diſſolve; the water is red, but the globules are 
gone. 
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gone; when we mean to preſerve their forms for 
experiment, we muſt keep them in ſerum, or muſt 
make an artificial ſerum by impregnating water with 
ſalts, Their quantity, in regard to the whole mals, 
varies ſo, that the appearance of the blood is a real 
index of health or diſeaſe: in diſeaſe and weakneſs, 
the blood is poor and colourleſs; in health and 
trength, it is rich and florid ; by labour, red particles 
may be accumulated in a wonderful degree ; in hard 
working men they abound ; they may be accumula- 
ted by exerciſe into particular parts, as in the wings 
of Moorfowl or Pigeons, and in the legs of common 
Hens. In ſhort, the red globules are numerous in 
health ; in big and ſtrong creatures ; and in the centre 
of the ſyſtem, where they often circulate when (as in 
fiſhes) all the fleſh is colourleſs ; in ſuch a ſyſtem, par- 
ticular glands only, or viſcera, as the liver, ſtomach, 
or ſpleen, are coloured with blood, and but a ſmall 
proportion circulates in the great veſſels round the 
heart, 

The redneſs of theſe particles is a peculiarity for 
which we know no meaning nor cauſe. The great- 
eſt phyſiologiſts have aſcribed it to the iron of the 
blood; but when we reflect how many various colours 
iron gives in its various ſtates; when we reflect, that 
the unknown cauſe which gives colour to the iron 
may give colour to the blood; when we reflect, that 
of this'crocus of iron we can hardly procure one poor 
grain from four hundred grains of theſe red particles 
of the blood ;—we cannot but be conſcious that this 
peculiarity is not yet explained. 

M 2 COAGULABLE 
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COAGULABLE LYMP1, 


The coagulable part, the cake which is left when 
we waſh away the red globules, 1s by far the moſt im. 
portant part of the blood, the moſt univerſally diff. 
ſed in the animal ſyſtem, the moſt neceſſary for the 
ſupply and growth of parts. It forms all the ſolids, 
and in its properties reſembles them moſt curiouſly, 
for this cake being waſhed, is white, inſipid, extremely 
tenacious, and very fibrous; can be drawn out greatly; 
and it is the coagulation of this part that makes the 
long fibrous ſtrings which we find in the tub when 
bleeding a patient in the foot in very hot water, Be. 
ing ſlightly dried, it ſhrinks into a ſubſtance like parch- 
ment; being hardened by heat, it becomes like a piece 
of horn or bone; when burnt, it ſhrinks and crackles, 
with a very fetid ſmell, like the burning of feathers, 
wool, fleſh, or any other animal ſubſtance; by which 
we know it to be the part of the blood which is the 
moſt perfectly animalized, and the moſt ready to bc 
aſſimilated with the living ſolids. When diſtilled, it 
gives ammoniacal ſalt and alkaline water, and a very 
thick heavy fetid oil, and much mephitis, which are 
the marks of the moſt perfect animal nature; and al. 
ter burning it, the refiduum is a phoſphate of lime, 
or, in other words, the earth of bones. | 

Its peculiar properties, as it appears in the blood, 
are few; its relation to the body is very ſurpriſing; 
how the body acquires, and how it applies, this molt 
important part of the blood, we ſhall next explain. 

There is no part of our food which does not con- 

tal! 
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tain this gluten in a large proportion. With regard to 
animal food, this is to be remembered, that except 
the fat and the earth of bones (which is in a wonder- 
fully ſmall proportion), the whole is gluten. A piece 
of animal food we can firſt waſh clear of its blood till 
it be colourleſs, and then boil with a ſtrong heat till it 
is converted into jelly merely. Eggs contain an animal 
gluten ſeparated and entirely formed; the final uſe of 
which is to enter into the inteſtines of the chick, and 
nouriſh it. Milk contains in its curdy part a perfect 
gluten, which is eaſily ſeparated; and milk, when en · 
tire, coagulates with acids like blood. Oyſters, ſhell- 
fiſh, fiſhes of all kinds, are ſo entirely formed of glu- 
ten; that many of them can be boiled down to a per- 
fect jelly. With regard to our vegetable food, this is 
to be remembered, that much of it is already formed 
into gluten, and is ready to be aſſimilated into an ani- 
mal nature. If we knead up flour with cold water in- 
to a cake, the waſhing of that cake reſembles the pro- 
ceſs of waſhing a coagulum of blood; for while we 
hold it in our hand, and pour cold water upon it, the 
water as it runs off carries along with it a white amy- 
laceous matter, which is ſtarch ; along with this there 
is much ſaccharine and mucilaginous matter; but the 
moſt denſe and ſolid part of the cake remains in the 
hand. This is the gluten of the vegetable left alone, 
juſt as the gluten of the animal is waſhed pure of the 
red blood; and this vegetable gluten is very tough, ſo 
that the whole cake may be drawn out into one long 
ſtring. It is ſo tenacious and ſo hard when dry, that 
it has been long uſed as a cement; and it ſo preciſely 
reſembles the animal gluten, that, put them together, 
| and 
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and you can ſee no diſtinction. It ſhrinks alſo with 
heat, and 1s converted into a ſubſtance like parchment 
or horn. It firſt melts with heat, and then burns like 
feathers or hair; and by diſtillation it gives only 
alkaline ammoniacal ſalts and fetid oils; it wants no 
mark of perfe& analogy with our animal gluten, and 
we can be at no loſs to think whence all our neceſſary 
ſupplies ariſe: and flour, though it is the richeſt, in 
this highly nutritious part ſcarcely exceeds corn, bar- 
ley, potatoes, peaſe and beans, and all thoſe vegetables 
called legumina, upon which chiefly we depend for 
bread, or a ſubſtitute for bread. Theſe do not, indeed, 
contain this vegeto-animal matter directly or entirely 
formed; but they conſiſt of a jelly analogous to all the 
white or gelatinous parts of the human body; as ve- 
getable jelly, it has a vegetable character, it ferments 
and becomes acid ; while animal jelly, as belonging 
to the animal body, has other characters, it becomes 
putrid, and affords alkalis only: but how eaſy this 
converſion muſt be, I need hardly ſuggeſt. 

What paſſes within the animal body, or how this 
gluten is directly applied, we never can know; but 
we ſee how all the body is compoſed of gluten, and 
no analyſis of any ſingle part has ever diſappointed 
us. A muſcle being ſqueezed, and thoroughly clean- 
ſed of blood, waſhed in ſpirits of wine, and agam 
cleaned, is ſeen plainly to be but a peculiar form of 
coagulable lymph. An anatomical preparation waſh- 
ed, and purified as it is, conſiſts of mere lymph re- 


' taining its primitive ſhape. A bone being infuſed in 


any mineral acid, or in vinegar, its earthy parts are 
diffolved even to its centre; it becomes ſoft and flexi- 
ble, 
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ble, ſtill retains the form of a bone; but what remains 
is merely coagulable lymph. And though, no queſtion, 
Fourcroy is right in ſaying the coagulable lymph is 
that part upon which nature fixes irritablility or the 
contractile power, he ſhould have added, but this 
gluten is moreover in the animal body the baſis of 
every part which poſſeſſes life; it conſtitutes, in 
truth, no leſs than nine-tenths of the ſolids of the 
whole body. The membranes, ligaments, tendons, 
perioſteums, and all the white parts of the animal bo- 
dy, conſiſt entirely of this; and it is the buſineſs of 
cookery to boil them down into this jelly. It is this 
fibrous part, then, which 1s ſecreted by the veſſels for 
repairing all the waſtes and all the accidents of the 
body; when a muſcle is waſted by violent action, or 
by fevers, or by long confinement is abſorbed, glu- 
ten is ſecreted to fill it up; when a bone is broken, 
much of this jelly is depoſited in a bed for veſſels to 
fretch into, and a new bone is quickly formed; when 
ſoft parts are cut, gluten is poured out betwixt them; 
when viſcera are inflamed, pure gluten, white, and 
membranaceous-like, is poured out betwixt them ; 
when the uterus 1s to be prepared for receiving the 
impregnated ovum, gluten is poured out into the 
womb; and inf all theſe caſes it is the foundation of a 
union with the ſurrounding parts. In ſhort, this gluten 
forms, nouriſhes, ſupports, reſtores the parts of the 
animal body; but far from conſidering it either ſim- 
ply, or along with red globules, as containing the 
principle of life, I find it as perfect in dead vegeta- 
bles as in living animals; and view it only as that par- 
| ticular 
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ticular form of matter which nature has wiſely ap- 
pointed for our chief nouriſhment and ſupport » 


THE SERUM. 


The ferum is the thinneſt and moſt fluid part of 
the blood, which dilutes the other parts, and receives 
all thoſe extraneous ſubſtances which often circulate 


in our ſyſtem : this muſt be kept in view when its 


properties are to be told, for though it ſo exactly re. 
fembles the white of an egg, that ſome have in com- 


paring 


— 


It will eaſily be perceived, that here I chooſe to fink, in this ge. 
neral deſcription, all thoſe leſſer diſtinctions which are ſo imperfectiy 
proved. Diſtinctions betwixt the gluten and the albumen or ſerum in 
animals, or betwixt the vegeto- animal gluten and the ftarch in ve. 
getables, I hold to be very vain ; theſe are but various ſtages of the 
ſame product; what is leſs perfect in the albumen, is more perfect 
in the gluten; and a little more or a little leſs of the oxygene or 
acidifying principle, makes perhaps all the difference: theſe parts, 
as they are more or leſs perfect, contain more or leſs of this princi- 


ple, and are more or leſs ready to congeal; both kinds of jelly, 


when treated with nitrous” aeid, give out azotic gas; azotic gas, 
united with hydrogene gas, forms the volatile alkali ; and the giving 
out of this azotic gas to nitrous acid, or the forming of the vola- 
tile alkali in the act of putrefying, are the chief teſts by which ani. 
mal matter is known. Then to make formal diſt inctions betwixt 
the tendinous and the fleſhy parts of animals, and to call the firl: 
gelatiuous and the latter glutinous parts, as formed of the proper 
gluten, ſeems very vain; and not leſs ſo to make eſſential diſtinctions 
bet wixt the gelatinous parts of vegetables and thoſe of animals, ſince 
the {light change of proportion of azot or oxygene muſt make the 
whole difference when theſe vegetable jellies are aſſumed into thx 
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paring the two, written whole pamphlets upon the 
ſubject, and named it the Albuminous Fluid, although 
it coagulates like gluten, although it putrefies like 
fleſh, although it gives out upon diſtillation ammonia 
and a black and fetid oil; yet it is moſt natural that 
along with theſe it ſhould contain alſo ſome foreign 
bodies, as a ſaccharine or extractive matter, belonging 
to vegetables, and ſome proportion of the oxalic, ma- 
lic, or other vegetable acids. | 

Serum or the albuminous fluid is like whey, of a 
yellowiſh, or rather greeniſh colour, of an unctuous 
or ſlippery feeling among the fingers; it is ſlightly 
ſaline, and its falt is chiefly of an alkaline nature; it 
contains ſoda completely formed, by which it turns 
vegetable reds to green ; it coagulates firmly with a 
heat much lower than that which makes it boil ; be- 
ing dropped into hot water, 1t coagulates as it falls; 
by 159 degrees of heat it coagulates into an albumen 
like the white of an egg ; but if gradually evaporated, 
the cake which remains is quite ſimilar to the gluten 
of the blood. It is upon this alkali that the fluidity 
of the ſerum ſeems to depend; ſpirits of wine do in- 
deed ſeem to congeal the blood, but it is not a true 
coagulation, ſince it depends merely on the avidity of 
ſpirits for water, by which the ſpirit of wine takes 
the water to itſelf, thickens the ſerum, and makes 
the whole turbid; but acids produce a true coagula- 
tion by ſeizing that alkali on which the fluidity truly 
depends. | | 

To ſay that lime coagulates the ſerum, but melts 
down the lymph, is by no means to eſtabliſh a rational 
diſtinction betwixt the cake of gluten and this gluten 

Vol. II, | N which 
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which the ſerum holds diſſolved: till ſome deciſize 
difference be proved important to the whole ſyſtem, 1 
cannot but believe that they are one ; nor can I, when 
I ſee the water which waſhes the coagulum impreg. 
nated with gluten, believe that there is any difference 
among all the three. Yet we need not wonder that 
ſuch ignorant unmeaning diſtinctions as theſe ſhould 
have been made, ſince the halitus of the blood, or 
that vapour which riſes from it while it cools, was ex- 
amined with a moſt ludicrous affectation of accuracy, 
though it is merely water alone, having a ſlightly uri. 
Foy nous {mell, from its connection with the blood, 
4! The ſerum dilutes the whole mafs, and no other 
100 fluid can we find fo fit to hold in ſolution a proportion 
1 | of gluten, or ſo fit to ſupport the form of the red globules, 
i or {o fit to paſs ealily and ſmoothly along all the deli. 
cate veſſels, without exuding through the pores. For 
in truth it is with the ſerum as with our injections ; it 
we inject ſimple water, it exudes at every pore, and 
the whole cavities are filled, and the whole body ſwell. 
ed and bloated ; but when we mix fize, i. e. gluten, 
common glue, with our water, 1t penctrates to the ex- 
tremeſt parts, yet ſtill keeps in the channels of the ar- 
teries, and often returns by the veins. 

The whole fabric of the blood ſhould now be expo- 
ſed in one continued view, conſiſting of three diſlinct 
parts, whoſe uſes are theſe: | 

Firſt, we ſee the SERUM diluting and tempering the 
whole, preſerving its lubricous and fluid form, con- 
taining and diſſolving all foreign matters which may 

| have got acceſs to the ſyſtem, and running them off 


by various excretories ; for the ſecretions are chietty 
from 
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from the ſerum, containing gluten enough to ſupport 
the tenuity of the blood, ſalt enough to keep the red 
globules in their form, and conveying alſo a ſufficiency 
of lymph into the moſt delicate and bloodleſs parts of 
the body : and this above all is a moſt ſingular pro- 
perty of the ſerum, that it admits freely the air to 


paſs through and impregnate the blood; for when the 


coagulum of the blood is drowned deep in its ſerum, 
if turned up and expoſed to air it reddens; which, if 
oil, mucilage, water, or any other fluid, be ſubſtituted 
to the ſerum, it will not do. 

Next, we ſee the red globules of large diameter, but 
in quantity very ſmall, i. e. in proportion to the whole 
ſyſtem ; of large diameters, that they may not go in- 
to the very minute veſſels, and in ſmall quantities, be- 
cauſe they are accumulated round the heart and in 
the greater veſſels. 

And, laſtly, the gluten 1s the moſt important part 
of the blood; that which, being diſſolved in the ſe- 
rum, pervades even the moft exquiſite veſſels of the 
ſyſtem; the part from which all our ſolids are form- 
ed, and into which all our ſolids, and fluids even, can 
be reſolved. For, bating the various proportions of the 
water which dilutes the ſerum and the red globules 
(whole proportion to the fluids cannot be named it is 
ſo ſmall), and ſome ſaccharine or extractive matter 
which is in the ſerum of the blood—what is there but 
zluten in all the animal ſyſtem ? Serum, coagulum, 
lleſh, tendons, ligaments, bones, all are compoſed of 
it; and when gluten is thus united to the ſolids, for- 
ming with them one individual body, it acquires new 
powers, and 1s indeed alive, 7 
This analyſis of the blood contains almoſt the 
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analyſis of all the humours or ſecretions of the 
body. Obſerve how nearly the urine reſembles the 
ſerum ; indeed the urine, like the ſerum, ſupport, 
the peculiar form of the red globules, and ſweat 1, 
but a ſerum loaded with falts ;. obſerve how little fa. 
liva differs from the ſerum ; obſerve how perfectly the 
ſerum reſembles milk, ſince mixing ſerum with wa. 
ter produces a milky fluid, that is, a fluid which ga. 
thers cream on the top, and coagulates with acids and 
heat. The water of dropſies is purely ſerum; the 
mucus of hollow paſſages is little elſe than inſpiſſated 
ſerum ; the bile itſelf is ſaid to be imitated by hecp- 
ing putrid blood. In ſhort, it is obvious that on the 
coagulable lymph depend all the internal ſecrctions, 
i. e. for ſupplying the waſtes of the ſyſtem, for ena- 
bling it to grow, for repairing bruiſed or cut fi: (h, or 
broken bones ; that on the ſerum which dilutes the 
blood, and contains all ſuch foreign bodies as might 
be injurious to the ſyſtem, all the excretions, as urine, 
ſweat, ſaliva, tears, &c. &c, depend *, 


1 have 


* When the blood and ſolids of animal bodies come to be refulved 
into their ultimate parts, we find a variety of combivations Wlüch 
belongs to another ſcience, and which in this place it were tedios 
to explain. But ſtill there is one great diſtinction betwixt ange 
and vegetable matter, which ſhould not be left untold. Animal nut- 
ters always, when diſſolved by nature, fall into a putrid ſtate, and 
give only volatile alkali. Vegetables, when they diſſolve, fall into fer- 
mentation, and produce acids or wine; not that alkalis are neceſſarily 
contained in their formal Rate in the animal body, but that the ani- 


mal body contains much mephitis or baſis of nitrous air, which, 


combining with the inflammable air afforded by decompoſed water 
or by their oils, forms the volatile alkali- 
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1 have ſaid, * that the blood is a fluid of a rich and 
beautiful colour; vermilion-coloured in the arteries, 
trong purple in the veins, and black, or almoſt fo, at 
the right ſide of the heart.” When we open the tho- 
rax of a living Dog, the lungs collapſe, the heart ſoon 
ceaſes to play, the Dog languiſhes, expires, is revived 
again when we blow up its lungs: then begins again 
the motion of the heart, the black blood of the right 
auricle is driven into the lungs ; the blood goes round 
to the left ſide of the heart of a florid red; and this 
purple blood of the veins, the vermilion blood of the 
arteries, the change happening ſo plainly from acceſs 
of air, is a phenomenon of the moſt intereſting na- 
ture, and binds us to look into the doctrines concern- 
ing chemiſtry for the ſolution of a phenomenon to 
which there is in all the animal economy nothing 
equal, 

It is the ſtudy of air and aerial fluids that has 
brought to light all the beautiful diſcoveries which 
modern chemiſtry can boaſt of. The ſimplicity of 
the facts in chemiſtry, the correctneſs of the reaſon- 
ing, the grandeur which now the whole ſcience aſ- 
ſumes, is very pleaſing ; and makes us not without 
hope, that by this ſcience, all others, and ours in an 
eſpecial manner, may be improved; for the action of 
veſlels will do much in forming and changing our 
[luids : all the reſt is chemiſtry alone. 

The older chemiſts were coarle in their methods, 
bold in their conjectures, in theory eaſily ſatisfied with 
any thing which others would receive. They conde- 
ſeended to repeat inceſſantly the ſame unvarying pro- 
ceſs over each article of the materia medica; and 


among 
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among hundreds of medicinal plants which they hy 
thus analyſed, they could find no variety of pring. 
ples, nor any other variety of parts and names thn 
thoſe of phlegm, and oil, and alkali, and acid, and 
ſulphur, and coal. By this they diſburthened thei 
conſciences of all they knew, pleated their fcholay, 
and ſet the phyſicians to work, forming magnificent 
theories of ſalts, ſulphurs, and oils ; for ſuch has ever 
been the connection of chemiſtry with phyſiology, 
that, good or bad, they have ſtill gone hand in hand. 
The older chemiſts thought that they had arrived 
at the pure elements, while they were working gros. 
ly among the groſſer parts of bodies. They could 
know nothing of the aerial forms of bodies, for they 
allowed theſe parts to eſcape. When their ſubjecds, 
by extreme force of heat, roſe upwards in the form 
of air, no further inveſtigation was attempted; it 
was ſuppoſed that the ſubject of their operation was 
conſumed, annihilated, waſted into air, and quite 
gone. When they thus ſtopped at airs, they ſtopped 
| where only their analyfis became intereſting or lim- 
ple; ſtopping where they ſtopped, among their oil 
and ſulphurs, made their ſcience a mere rhapſody of 
| words. Philoſophy they conſidered fo little, as not 
| to know that the lighteſt air 1s really a heavy body, 
| 
| 
| 
| 
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and that with weight and ſubſtance other properties 
muſt be preſumed. | | 
Modern chemiſtry begins by aſſuring us, that thele 
airs are often the denſeſt bodies in the rareſt forms; 
that airs are as material, as manifeſt to the ſenſes, as 
fairly ſubject to our operations, as the denſe bodies 
from which they are produced : That it is heat alone 
(a 
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la ſubſtance which irreſiſtibly forces its way into all 
bodies) that converts any ſubſtance into the aerial 


form: That ſome bodies require for their fluidity- 


merely the heat of the atmoſphere, and fo cannot ap- 
| pear on this planet in any ſolid form: That others 
require ſome new principle to be added, in order to 
give them the gaſeous or aerial form : That others re- 
quire very intenſe heat to force them into this ſtate z 
but that all aerial fluids ariſe, or muſt be preſumed to 
ariſe, from ſome ſolid body or baſis, which ſolid baſis is 
dilated by heat into an air. The ſolid baſis of ſome 
airs can be made apparent, as of fixed air which pro- 
ceeds from charcoal; others, as pure air, or azotic 
air (the great conſtituents of our atmoſphere), cannot 
be produced to view in any folid form. But thoſe 
airs which cannot be exhibited in any ſolid form, 
can yet be ſo combined with other bodies as to in- 


creaſe their weight, and give them qualities of a very 


peculiar nature; and theſe airs can be alternately 
combined with a body and abſtracted again, adding 
or abſtracting from its weight and chemical proper- 
ties, not only in a perceptible, but in a wonderful 
degree ; ſo that theſe abſtractions and combinations 


conſtitute ſome of the moſt general and important, 


facts. When the old chemiſts, then, neglected to exa- 
mine theſe airs, they refrained from examining the 
laſt elements of bodies at the very moment in which 
they came within their power. 


That theſe muſt be the moſt material and impor- 


tant facts in all the ſcience, it is eaſy to explain; for 
chemiſtry, ever ſince it has been a ſcience, has reſted 
upon one ſingle point. There are certain great ope- 

rations 
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rations in chemiſtry which we perceive to haye the 
ſtricteſt analogy with each other, or rather to be the 
ſame; the operations are, the combuſtion of inflay. 
mable bodies, the reſpiration of animals, the calcina. 
tion of metals; and whatever theory explains one 
explains the whole. The older chemiſts obſerved, that 
when they burnt an inflammable body, the ſurrouy. 
ding air was contaminated, the ſubſtance itſelf wa; 
annihilated, nothing remained of its former exiſtence 
but the foul air; and they ſuppoſed that this inflam. 
mable body conſiſted of a pure inflammable princi. 
ple, which was the ſubſtance which ſpoiled the air, 
leſſening its bulk, and making it unfit for ſupporting 
any longer either combuſtion or animal life. When 
an animal breathed in confined air, - they found the 
phenomenon {till the ſame; the animal contaminated 
the air, and expired itſelf; left the air unfit for burn. 
ing or breathing, loaded, as they ſuppoſed, with the 
inflammable principle. When they calcined a metal 
(which 1s done merely by heating the metal and ex- 
poſing it to air), they found, as in theſe other opera- 
| | tions, the air contaminated, the metal loſing its me- 
tallic luſtre, ductility, and all the marks of a mctal,— 
acquiring (in certain examples) new qualities, like 
thoſe of ſome mineral acid, and becoming of courle a 
moſt cauſtic drug; but above all, they uniformly ob- 
1 ſerved the metal to increaſe in weight. 
To account for all theſe diſcordant changes was 
the moſt difficult part of all: it was indeed eaſy to 
ſay, that combuſtion was the giving out of an inflam- 
mable principle to the air; and to ſay concerning re- 
ſpiration, that it was the buſineſs of the air to take 
7 away 
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ara continually the ſuperabundant phlogiſton of the 
plood; but how a metal ſhould change from a mild to 
a moſt acrimonious and cauſtic ſtate; and above all, how 
by the loſs of its inflammable principle it ſhould not 
loſe in weight, but increaſe in weight! This was the 
Gordian knot which they had to untie, and which 
they cut luſtily, betaking themſelves, in defiance of all 
philoſophy, to the abſurd project of a principle of ab- 


folute lightneſs. They all agreed to call the phlogi- 


tic principle a principle of abſolute levity; and thus 
their doctrine ſtood for many years, viz. that when 
phlogiſton, or inflammable principle, was added to the 
calx of any metal, as to red lead, by roaſting it with 
any inflammable body—the metallic luſtre, tenacity, 
ductility, were reſtored, and the metal became lighter 
withal, becauſe it now had within it the principle of 
levity. But that when by heat and air it was cal- 
cined, this principle was driven out, and then the 
metallic luſtre, tenacity, ductility, &c. were loſt by 
the abſence of the inflammable principle upon which 
they all depended ; but the weight of it was increaſed, 
for the principle of levity was gone. This is the brief 
abſtract of the theory to which the very beſt che- 
miſts have addicted themſelves down to the preſent 


times. 
But the chief perfection of modern chemiſtry is, 


that its apparatus is ſo perfect, that it can employ ex- 
actly a certain quantity of air in calcining a metal; 
it can collect that air again to the twentieth part of 
a grain; it can prove whether the metal has really 
been giving out any inflammable principle to the air, 
or whether it has received matter from the air, and 
Vor. Il, 0 ho 
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how much expreſsly it has gained or loſt. Moden 
chemiſtry proves to us, that it is not the loſs of ary 
principle that endows a metal, for example, vic 
negative powers; but the direct acquiſition of a ne, 
principle, which endows it with politive power, 
Thus if you take a quantity of mercury, and expo 
it lowly, that is, for a long time to heat and air, th. 
following changes take place; it gradually loſes i; 
metallic luſtre, the upper part of it aſſumes firſt a yy, 
low and then a red colour, ſmall red particles are ſc 
floating on the ſurface of the mercury; and the 
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[ are the mercurius precipitatus per fe, a moſt ach U 
| | calx of mercury. If, firſt, you eſtimate how much 0 
| air has been expended during the proceſs, you fin : 
| that the weight of the mercury is increaſed in eva l 
| proportion; if you put that calx into a gun-barre| 
| 
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put the gun- barrel into the fire, and by mere force gf 
heat drive out this air, you find the quantity of air 
exactly equivalent to the quantity expended in the 
proceſs ; you find the metal grow lighter, and recove: 
its metallic qualities and luſtre in proportion as the aj: 
is expelled. In ſhort, we find the metal heavier: 
when combined with air, lighter when the air 1; 
driven out; we find it having the qualities of a me. 
tal when uncombined with air, when combined with 
air having the qualities of a calx : then plainly thi 
caultic form of the metal is not a negative quality, i 
is a politive one, procecding from the infuſion of thi 
new principle from the air. 

By ſuch proots as theſe chemiſtry has explained, in 
a moſt philoſophical way, how all theſe phlvgiſtic pro- 
cefles, as they were called, depend, not on the ad- 
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araction of phlogiſton, but on the addition of a new 
principle: That they all ariſe from one poſitive 
* power, that the ſame principle gives life to fuel, 
heavineſs (and other effects of calcination) to metals, 
acidity to acids, and redneſs to the blood. Theſe 
are all performed by one power; they are all eſſen— 
tially one proceſs; they are all effected by the commu- 
nication of one ſole principle, viz. the baſis of pure 
ar. 
pon our atmoſphere and its ſurpriſing harmony 
with all parts of nature; with animal and vegetable 
life; with water, metals, acids, and all the ſolid bo- 
dies into which it enters—much more depends than 
i is caly to conceive, Could we have !uppoſed that 
it was the cauſe, not merely of lite in all living crea- 
| tures, but almoſt the cauſe of all the properties that 
| reſide in the moſt ſolid forms? Could we have ſuppoled 
that the air rendered heavy bodies heavier, changed 
metals into cauſtic earths, converted many bodies into 
acids, changed inflammable air into the pure element 
of water, which at leaſt we have hitherto conceived to 
be pure? Ye if there be one word of truth in chem 
ſtry, all this is true. 

The atmoſphere contains various gaſes or airs , 
but one only, viz. vital air, is uſeful to reſpiration, 
combuſtion, and animal life ; that purer .air muſt, 
like ever other, ariſe from ſome folid baſis : That ba- 
ſis cannot be ſhown in any ſubſtantial form, but it 
can be combined with many various bodies, ſo as. to 
give them an increaſed weight and new qualities; 
and thence we preſume to ſay, whenever we ſee a 
body, by ſuch a proceſs, acquiring ſuch qualities, 
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that it acquires them by abſorbing the baſis of pur, 
air; for pure air is nothing but this preſumed hag, 
dilated into the form of air by heat; and when it 
combines with any body, it gives out its heat; ſo that 
in all theſe proceſſes heat is produced. And although 
inflammable bodies, metals, acids, and animal blood, 
ſeem very diſtin from each other; although com. 
buſtion, breathing, calcination, and the forming of 
acids, are proceſſes ſeemingly very unlike; yet they 
are in all their eſſential points the ſame, viz. a change 
of qualities and a production of heat in conſequence of 
the abſorption of pure air. 

Firſt, when an inflammable body is BURNT or con. 
ſumed by fire, the baſis of pure air is combining with 
the combuſtible body; the air is entering into a new 
combination, and therefore muſt give out its heat ; it 
combines rapidly, gives out its heat rapidly, is waſt- 
ed; the inflammable body burns and ſeems to he 
conſumed : but if we catch that air which eſcapes from - 
the inflammable body, we find it to be equal exactly 
to the whole weight of the air and of the burning 
body that have been conſumed ; and this air conſiſts 
of two parts, viz. of the ſubſtance which was burnt, 
and of the baſis of pure air. Thus, for example, 
when we burn charcoal or carbon, the whole ſub— 
ſtance of it, weight for weight, 1s converted into an 
air, which is called fixed or fixable air ; the ſame 
which is diſcharged from ſtoves, the ſame alſo which 
is found in pits, the ſame which oozes through the 
ground in the Grotto del Cani, the ſame which floats 
upon the ſurface of fermenting vats, and which 1s ſo 
much heavier than common air that it can be taken 

apes out 


* 
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out from a vat in baſons, and poured from diſh to diſh 


Combuſtion, then, is a proceſs which conſiſts in the 


rapid aſſumption of the baſis of pure air, and a conſe- 
quent converſion of the burning body into an air en- 
dowed with peculiar qualities and powers. 

If, then, the oxygenation of the blood be a proceſs 
like this, it muſt differ chiefly in degree; it might in 
certain circumſtances become too rapid, and reſemble 
an actual combuſtion ; and fo in certain circumſtances 
it does, for our atmoſphere is ſo tempered that no 
more than 27 parts out of 100 conſiſts of pure air; 
the reſt is food for vegetables, but not fit to maintain 
flame or animal life. This is the reaſon that even 
burning as well as breathing are flow proceſſes, and 
that an animal, if made to breathe pure air, or vital air 
as it is called, gets the baſis of air too rapidly united 
to its ſyſtem, is conſumed and inflamed quickly, and 
dies. | 
_ Secondly, the proceſs of caLc1NATION is the ſame 
in all metals; it alſo is an aſſumption of the pure air, 
or rather of its baſis, with a change of qualities and 
increaſe of weight: if you calcine lead ſlowly, it be- 
comes firſt yellow, then orange, then red; it becomes 
heavier, ſo that from 100 pounds of lead you have 110 
pounds of lytharge, or calx of lead: if you calcine 
mercury, it alſo becomes firſt yellow, then red, and 
much heavier than at firſt: if you diſtil any of 
theſe metals, you can by heat merely drive out the 
pureſt air from them; they recover their brilliancy, 
and grow lighter, becauſe the baſis of air is expelled. 


The baſis of pure air is expelled, not in that ſolid 


form in which it was embodied by the calx, but be- 
8 ing 


— 
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ing now combined with heat, it appears in the form 
of vital air; the air is much purer than that of the at. 
moſphere which was uſed in the proceſs, becauſe the 
metal abſorbs or appropriates to itſelf nothing but the 
pureſt air, leaving the azotic or foul air behind: and 
finally, if you wiſh to ſee the harmony betwixt com. 
buſtion and calcination, or to be aſſured that calcing. 
tion is truly the burning of a metal, take ſome of this 
pure air, which is three times purer than the atmo. 
ſphere, and raiſes an intenſer flame; plunge into it ; 
piece of iron wire, which is made red hot; and this 

wire (which would only have waſted or ruſted into x 

calx in the common atmoſphere) will in the pure air 

I burſt out into a brilliant white flame, and burn en- 

l tirely while it has ſach air ; nay, ſome metals, as zinc, 

| burn even in our common atmoſphere with a moſt 

| brilliant flame. 

l From this ſecond proceſs, muſt it not be preſume 
| that the principle which gives an increaſe of weight 
| and ſuch ſingular properties to various metals, mult 

| have very intereſting effects upon the blood? 

Thirdly, it is from this principle alſo that all acids 
Id are formed ; and as oxyd 1s the Greek name for acid, 
the great Lavoiſier has thought fit to give a name to 
the baſis of air, or that principle which 1s obvious on- 
ly when operating in ſuch proceſſes as theſe. He adds 
to the Greek name for acid that verb which implics 
the generation of any ſubſtance ; he calls it thus oxy- 
gene, or the principle' which generates acids. It were 
eaſy to ſhow how truly this great point is ſupported 
by all the particular operations in chemiſtry ; it ſhall 


be ſufficient to obſerve a few. When we burn ſul- 
phur 


— —· 
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phur in open air, it ſeems to be conſumed ; but when 
we burn it in cloſe yeſlels, till giving a free acceſs to 
air, we find it converted into an acid the moſt pon- 
gerous of all, weighing greatly more than the ſulphur 


from which it was procured, The operation is done 


in cloſe veſſels ; nothing can paſs but what is known, 
and nothing is more certain than that the whole of 
this wonderful and rapid change is the mere effect of 
the ſulphur, which is an acidifiable baſe, aſſuming 
the acidifying principle by which alone it can become 


an acid. Phoſphorus being burnt in a cloſe glaſs up- 


on the point of a wire, the vital part of the atmo- 
ſphere is conſumed, the azotic air (which the ancients 
miſtook for their phlogiſton) remains, the whole phoſ- 
phorus is changed into phoſphoric acid, and the whole 
acid when weighed exprelsly equals the phoſphorus 
which was burnt, and the air which was conſumed 
alohg with it. Nay, arſenic, which is a metal, being 
calcined, is converted into a perfect acid. Thus we 
ſee, firſt, that calcination is a mere combuſtion, ſince 
it can be made ſo rapid as to be attended with heat 
and flame ; next we ſee that acidification 1s, like cal- 
cination, attended with heat and flame, and an acqui- 
ſition of weight and of properties like thoſe of calces. 
We ſee ſome metals converted into proper acids; acids 
and metals mixing in qualities with each other ; acids 
and metals are both acidifiable baſis, both are capable 
of receiving new and ſimilar properties, by aſſuming 
into their compoſition the baſis of pure air; and in 
one ſingle proceſs the whole ſet of phenomena are ex- 
emplified, for in burning arſenic we have combuſtion, 
calcination, and generation of acid, all in one proceſs, 
the 
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the product being named indifferently oxyd of arſenie 
or white calx of arſenic &. 
But if moſt acidifiable baſes be. thus forced hy 


combination to forſake their folid and aſſume the; 
aerial form, others more ſingular ftill are recall, a 
from their aerial form, and condenſed into the fluid 1 
form of a ſtrong acid. Thus azotic or nitrogene ait, : g 
which forms the great bulk of our atmoſphere, ; ' 
converted by oxygenous or pure air into an acid t 
form ; it becomes nitrous acid, nitric acid, nitro; 


air, ſtrong or weak according to the various degree; 
of oxygenation communicated to it; and thus nitrous 
air, by its appetite for oxygene, and by its change «f 
colour and its condenſation, whenever it takes oxy. 
gene from the air, makes a eudiometer or meaſure 
for the purity of the air; and, according tothe purity of 
the atmoſphere; more turbidneſs and more redneſs i; 
produced in the nitrous air, and a greater loſs of bulk, 
which may be marked on a ſcale. 

Thus are all acids formed of an acidifiable baſis, vari. 
ous each according to its kind, on which the variety at 
acids depends; but theſe all become acid by the ad. 
dition of one uniform principle, viz. the baſis of pure 

air, 


It is neceſſary to add nitre to make it burn. The refult is nc 
directly an acid, but a neutral ſalt formed of the arſenical acid jou- 
ed to the alkali of nitre; without the help of nitrous acid it is only 
an oxyd or imperfe& acid; and it is neceſſary to uſe the hyper-oxy- 
genated muriatic acid for communicating to it a ſufficiency of oxy- 

gene to conſtitute it a perfect acid. 
+ N. B. It is neceſſary to incloſe them in one veſſel, and to pa 


| the electric ſpark through.them that they may unite, 
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3 air, which is the cauſe of acidity in all bodies: and 
this third great fact in chemiſtry may well ſuggeſt to 
us a higher view of our preſent ſubject; for this prin- 
ciple, which beſtows weight and cauſticity on metals, 
acidity on acid baſes, and new properties on all it 
touches, muſt make ſimilar, or at leaſt important, chan- 
: ges on the blood, converting it into an oxyd or ſubacid ; 
aad we may fairly begin our next general fact under 
mee title of the oxydation or oxygenation of the blood, 
EZ The oxydation of the blood makes a fact no leſs 
| E important in phyſiology than thoſe are in chemiſtry; 
for as there are various marks of the influence of oxy- 
| : rene on the blood itſelf, there are terrible proofs of 
| its importance in the ſyſtem, and how miſerable the 
perſon is who has imperfect organs or an ill oxygena- 
© ted blood. 


the abſorption of the ſkin, the aſſimilation of aliments, 
&c. has appointed one great organ for the oxygena- 
tion of the blood, viz. the lungs. In opening the breaſt 
of a living creature we beſt ſee the connection of 
;eſpiration with the great ſyſtem ; but it is out of the 
body that we can beſt underſtand its particular effects 
upon the BLOOD. 
The molt obvious effect of air is its heightening 
bie colour of the blood. If we expoſe blood to fixed 
ur, or azotic air, it continues dark; theſe fluids com- 
. | punicate nothing, they have no effect on the colour 
ol the blood: when we expoſe blood to atmoſpheric 
air, it aſſumes a florid colour; for in the atmoſphere 
| there is a large proportion of oxygene gas: if, laſtly, 
we expole it to oxygene gas, the pureſt of all air, it 
Vol. II. P grows 
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Nature, diſregarding all occaſional ſupplies, as by 
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grows extremely florid ; and whenever it changes its 
colour, it is by abſorbing oxygene, for it reduces in 
the ſame proportion the quantity of air; what it ah. 
ſorbs is the oxygene or pure air, what it leaves is me. 
phitis, unfit for combuſtion or animal life *. 

The diſh of blood which is expoſed to the air he. 
comes red, chiefly on its ſurface ; it remains black 
below, but turning up the clot towards the air makes 
all the ſurfaces red. If air be blown into a tied vein, 
the blood which was black in the vein becomes flo. 
rid; and when the air is preſſed out again, it become: 
black. If the air-pump be exhauſted over a diſh of 
blood, the blood becomes dark in the vacuum; and it 
becomes florid when the air is allowed to ruſh in 
again. If you expoſe blood in a moiſt bladder, the 
blood is oxygenated through the walls of the bladder 
which brings this experiment as cloſe as may be to 
the phenomenon of blood oxygenated through the 
walls of the lungs. Though ſerum or milk be inter- 
poled, or urine, ſtil] the blood is oxygenated, becauſe 
theſe are perfect animal fluids ; but it is not oxygenated 
if oil, mucilage, or mere water, be interpoſed. 

When we open a Frog, or Newt +, or other amphibi 
ous creature, we ſee a long and ſlender artery, accom— 
panied by a lender vein, running from top to betten 
along the whole ſurſace of their lungs; and Wie 
their heart continues to beat, we fee this pulmonic 


artery black, the vein red, the lungs themſelves mob 
| | delicate 


«# * 


* Mr Beddoes, in his laſt Book, makes hydrocarbon as eflectual ia 
reddening the blood as oxygen air. What are we to think of ths. 
Js it a freak of nature, or of the author? jk 

+ See Chap. III, 
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gelicate and pellucid, like the ſwimming bladder of a 
£1: Even in the extremities of the human ſyſtem 
tue blood of a vein is dark, of an artery red; ſo that 
ſurgeons diſtinguiſh venous and arterial hæmorrhagies 
in this way. | 
From theſe facts we may underſtand why the 
plood of the womb, of ſinuſes, of varices, and of all 
ſtagnant veins, is fo offenſive and black; and why 
that blood is ſo very pure and florid which is cough- 
ed up from the lungs. Is not the face livid in apo- 
plexies or ſtrangulations, in hanging or drowning, in 
fits of paſſion or of coughing, or in any accident which 
interrupts the lungs? The face of a child during a pa- 
roxyſm of the hooping cough, is it not completely 
black? Is not the hand livid when the arm is com- 
preſſed or tied up, and its blood prevented from re- 
turning to the lungs and heart? Are not tumours dark- 
coloured from dilated veins which return thcir blood 
too ſlowly ? Are not thoſe mulberry marks which are 
born with us juſt ſmall aneuriſms full of ill oxygena- 
ted blood? Then this firſt effect of oxygenation is a 
reddening of the blood. The menſtrual blood, the 
blood of ecchymoſis (as in thoſe who have been whipt), 
the blood of aneuriſmal bags, are all black; and the 
blood of varices is ſo very black, that the ancients ſaid 
they were filled with atrabilis or black bile. The 
ſtripes inflicted on a ſoldier as a puniſhment are at 
firſt of the moſt lively red, but ſoon become black. 
The next effect of oxygenation is the endowing the 
blood with a peculiar ſtimulant power; by which it is 
continually operating upon the living ſolid : this is a 
power which it is continually loſing ; which it is 
P 2 every 
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every moment giving up to the ſolids ; and which no 
other proceſs but reſpiration can reſtore. This ſti. 
mulant power the blood gradually loſes as it circy. 
lates round the body; it is quite effete when it returns 
to the right fide of the heart: the heart of a creature 
never moves, if we allow its lungs to lie collapſed: 
but the heart returns to act the very inſtant that 
pure air is forced into the lungs, and ſo communica. 
ted to the blood. This ſtimulant power is moſt of all 
apparent when we force a living creature to breathe 
nothing but the pureſt air; for oxygenated or vital 
air makes this proceſs too rapid; the pulſe riſes, the 
eyes become red and prominent, the creature ſeems 
drunk with the new ſtimulus, too great for its ſy— 
ſtem. The univerſal heat of its body 1s greatly in- 
creaſed, the eyes are turgid and red, and at laſt a 
ſweat breaks forth all over it; and when dead, the 
lungs (it is faid) are mortified or inflamed. But 
whatever the marks are, whether theſe ſigns of in- 
flammation be really true, it is plain, fince the crea- 
ture dies, that pure air 1s fatal by a too rapid oxy- 
genation of the blood. If, in our experiments upon a 
dying animal, we inflate the lungs with mephitie air, 
the heart does not act; if we inflate its lungs with 
common air, the heart begins to act; if we inflate it: 
lungs with oxygene air, the heart is irritated to a ſtil! 
more powerful action. 

If we open the breaſt of a Frog and ſtop its breath- 
ing, we obſerve, firſt, its pulmonic blood florid, and 
the heart beating ſtrongly : Secondly, in half an hour 
the pulmonic blood has become dark, and the heart's 
motion has grown languid ; in a little while the pul- 
monic 
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monic blood becomes black, and the pulſation of the 
heart ceaſes : And, laſtly, the trachea of the Frog be- 
ing untied, and the creature allowed to breathe again, 
the blood becomes florid, and the heart acts. 


OF THE HEAT OF THE BLOOD. 


The next effect of oxygene is ſaid to be the com- 
municating of HEAT to the lungs. But I ſuſpect that 
if the ſmall quantity of oxygene which can enter by 
the lungs do communicate heat, it muſt be not to 
the lungs, nor to the blood, but to the whole bo- 
dy through the medium of the blood. There 
are ſome who pretend to ſay, that when they draw 
in vital air, they feel a genial warmth in the breaſt, 
diffuſing itſelf over all the body ; but it is eaſy to feel 
in this way, or any way, when a favourite doctrine is at 
ſtake, while thoſe who know nothing about doctrines 
breathe the vital air without any peculiar feeling 
which they can explain. | 

There are many circumſtances which make it hard 
to believe that there is, in conſequence of the oxyda- 
tion of the blood, any remarkable generation of heat in 
the lungs. Oxydation of the blood, out of the body, is 
attended with no increaſe of heat, and yet we operate 
on a quantity of blood much greater than that which cir- 
culates through the lungs. We call this proceſs not the 
oxygenation, but the oxydation of the blood, becauſe we 
are conſcious that it is an imperfe@ proceſs ; it is perfect, 
indeed, with regard to its ultimate object, viz. that of 
communicating oxygene to the whole body ; but as an 
aſſumption of the acidifying principle into the blood 
telf, we ſee it to be ſo imperfect, the union ſo flight 
betwixt the oxygene and the blood, that it parts with 
it 


0 


118 OF THE BLOOD. 


it very eaſily; the blood turns black again if it; 6s 
lour be not ſupported by the perpetual contact of ait; 
it is ſo imperfect, that we put it in the loweſt point ;; 
ſaturation, and call it an oxyd or imperfect acid; aud 
how far it may be below the denomination even of 2 
oxyd we do not know. 

To ſuppoſe, but for a moment, that all the he 
which warms the whole body emanates from the 
lungs, were a groſs error in philoſophy ; it were tg 
ſuppoſe an accumulation of heat in the lungs equy 
to this vaſt effect of heating the whole body. But 
were it ſo, we ſhould feel a burning heat in the cen. 
tre, a mortal coldneſs at the extremities, and marked 
differences in the heat of each part in proportion to it; 
diſtance from the lungs. In fevers, we ſhould feel only 
the intenſe heat of the centre; we ſhould be diſtreſle, 
not with the heat in the ſoles of the feet or palms of 
the hands, or in the mouth and tongue; we ſhoul! 
feel only the heat of the lungs. When the limb; 
alone were cold, would the lungs warm them? Hoy 
could it warm them up to the right temperature witch. 
out overheating the whole body? When a part were 
inflamed, how could the heat go from the lungs, par- 
ticularly to that point, and reſt there ? 

From the, lungs the heat could not be regularly 
diffuſed; for in almoſt all the Amphibiæ the lungs are 
far diſtant from the centre of the body, and couid 
not communicate any degree of heat to the extrem. 


ties without the greateſt waſte ; they would, accor- 


ding to this theory, have lungs for crying with, |: 
they pleaſed to cry, but by no means for diſtributing 
heat. Thoſe who have been the chief ſupporters 0: 
this doctrine, viz. of animal heat emanating from ts 


— a . 7 4 N 2 1 * ye 
N WI * * 
FR b AST Pr has th 
bag ©. 1 ns a, as of 
SL wa p * * 


F *** 9 - * 
Rr 
FF 


A c 1 
er Le ed eB ee oe de LI 


* 
* 
ö 


lungs- 


* 


* 
nk; 
* * 


F 


re * * had * = _ * „* — * 
W * * 
ä R * a N TEST RED lat 1 . : — 
E nnn nn Goes ie Eat - 
= 


OF THE BLOOD. 119 


4 jungs, have eſtabliſhed their doctrines on very fan- 
W ..tical and abſurd laws; not merely of chemical 
changes producing heat in the lungs, but of the 
W 100d acquiring à greater capacity for heat than 


thoſe ſubſtances have from which the blood itſelf is 
formed. The blood is formed from fleſh, milk, 
wheat, rye, barley, and various other foods : theſe are 
curiouſly meaſured ; the degree of heat which they 
communicate to water is aſſumed as the truth of their 
abſolute heat : the abſolute heat of all kinds of food 
i; declared to be greatly lower than that of the blood 
itſelf; and this accumulation of heat in the blood is 
taken as a ſure proof, that in reſpiratien much heat is 


| depoſited upon the blood, it having a greater appe - 


tite or capacity for heat. 

But concerning this doctrine, which in its philoſo- 
phical as well as in its chemical part is now antiqua- 
ted, it is allowable to ſay, more freely than of almoſt 
any other, that its intricacies are its beauties ; that it 
is a hypotheſis illuſtrated by experiments, which have 
no other tendency than * to make it look well in the 
face;”” and which are made with ſuch affectation of 
niceneſs as is completely ludicrous. The author pre- 


tends to meaſure, to the tenth part of a degree, the 


proportions of heat in wheat, barley, fleſh, milk, &c. 
Airs he alſo meaſures, ſhowing the various capacities 
tor heat in the different kinds of air to the tenth part 


of a degree ; a thing much fitter for a magician than 


2 philoſopher to undertake ; and which Dr Crawford 
has executed ſo ill, that we / are teaſed, or rather 
thoroughly exhauſted, before we begin, with correcting 


meaſures and inſtruments and ſettling data; while 
each 


a — = P - — - * ry — 
3  —— 3 3 R. - I — - * 
—. - — — 


water that burning the ſame quantity of air ſhould 


120 OF THE BLOOD, 


each new edition of the book on animal heat muſt he 
prefaced with new apologies, new confeſſions, new 
corrections, new calculations, unhinging fo entirely 
the concluſions and calculations of former copies of 
it, that we find ourſelves even now engaged, along 
with our inſtructor, in a wilderneſs of errors, from 
which we can have no hopes of being extricated. 
Oxydation is a proceſs which had no place in Dr 
Crawford's views; he never conceived that it was the 
preſence of oxygene, as a new principle, which gaye 
colour, ſtimulant powers, coagulability, and all its mo 
uſeful properties, to the blood ; but he believed that 
pure air, uniting with inflammable air in the lungs, 
formed fixed air; and this fixed air being incapable 
of containing the heat which it had while in the ſtate 


of pure air, that heat was depoſited, or, as it were, pre- 


cipitated upon the blood. He maintains, that there 
are of inflammable air two kinds; one capable of 
forming water, another of forming fixed air : but fix- 
ed air, derived from inflammable gas of any kind, all 
chemiſts will deny. He begins his doctrine, there- 
fore, not with a fact, but with a petitio principii; and 
what is worſe, his main experiment is wrong. He 
was extremely anxious to prove, that in proportion as 
air was changed by reſpiration, it gave out 1ts heat to 
the blood; he alſo wiſhed to put reſpiration and com- 
buſtion on one level; and by this ſecond thought he 
forgot entirely what he firſt had in mind to prove. 
Accordingly, having incloſed a Guinea-pig in pure 
air, and under water, he found that the air which it 

had reſpired communicated nearly the ſame heat to 


have 


or THE BLOOD, 121 


nave done: by which he proved much more than he 
intended; he proves plainly by this, that all the heat 
which reſpiration can poſſibly generate is by the fixed 
air carried from the lungs, and he forgot to reſerve 
any for going into the blood. 

This ſlip of Dr Crawford's leads us to perceive what 
becomes of any proportion of heat that may be gene- 
rated in the lungs. In the firſt place, this reſpiration 
is not a rapid but a flow-and gradual oxydation, for 
the quantity of pure air in the atmoſphere is ſmall. 
It is not a perfect oxydation, the blood, bearing no 
marks of an acid, nor its oxydation cauſing any 
heat. It is not a fair nor permanent oxydation ; for 
blood ſoon loſes its colour out of the body, and within 
it, returns very quickly from the general circulation 
into the heart, deprived of all its oxygene. The oxy- 
gene ſeems but ſlightly attached to the blood ; it is not 
ſo much united with the blood as conveyed by it; 
and perhaps it 1s only when this principle is taken 
from the blood, and aſſimilated with the ſeveral parts 
of the body, and fixed among its ſolids, that it gives 
out heat. This proceſs of oxydation is intended ra- 
ther for conveying new properties to the blood than 
tor generating heat, and its chemical changes happen 
not ſo much in the lungs as in the extremities of the 
body. 

But allowing it to be a perfect combination, a full 
oxygenation of the blood, and that this, like every other 
oxygenation, muſt give out heat exactly proportioned to 
the quantity of ſpoiled air, it is eaſy to perceive how 
this heat may be beſtowed ; for in reſpiration there is 
always a generation of fixed air; there is much water 
formed and diſcharged in halitus from the lungs ; the 
Vol. II. Q_ heat, 
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heat, whatever is evolved, muſt be divided into three 
proportions: Firſt, when a part of the oxygene attache; 
itſelf to the blood, heat will be evolved, which might 
be ſuppoſed to enter the blood: But, ſecondly, there 
is formed in the ſame moment a quantity of fixed air, 
which ariſes from a ſecond portion of the oxygene 
uniting with the earbon of the blood; and this fixed 
air requires ſome proportion of the heat to keep it in 
its aerial form. Thirdly, a third portion of the oxy. 
gene unites itſelf with the hydrogene or inſlammable 
air, and generates water; this water exhales in ſteam 
or halitus from the lungs : and how great a proportion 
of heat is neceſſary to preſerve water in the form of 
ſteam, is known to every tyro. Now, to prove that all 
the heat 1s expended, not upon the blood, but upon 


the halitus, or upon the fixed air, we have only to re. 


tort their own grand experiment upon the believers 
in this doctrine, viz. that the breath of an animal 
communicates the ſame proportion of heat to water 
that combuſtion does; of courſe none is left to paſs 
into the blood. Theſe philoſophers do not mean to 
ſay that reſpiration is as rapid as combuſtion, or gives 
out the ſame quantity of heat in the ſame ſpaces; 
there is not even any two combuſtions, i. e. any two 
inflammable bodies, which are in this reſpect alike: 
they mean, no doubt, to acknowledge the one to be 
flow and the other rapid ; they mean only that the 
ſame quantities of air being uſed in each procels, the 
ſame quantities of heat will be produced ; that one 
hundred ounces of air being burnt by a taper, and the 
ſame quantity of air exhauſted by the breathing ot 
any animal, the water which ſurrounds the air, in ei- 
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ther caſe, will be raiſed to the ſame temperature, or, 
ir ſurrounded with ice, the ſame quantities of ice will 
be diſſolved. But to tell us this, is to tell us nothing; 
for without knowing the rapidity of the proceſs, we 
know nothing of the intenſity of the heat. Suppoſe, 
ſor example, that one of theſe philoſophers had told 
us Hat iron-filings put into water to ruſt acquire the 
ſame quantity of oxygene that iron burnt in the fire 
does, and, though ſlowly, gives out the ſame quantity 
of heat, becauſe it can acquire no oxygene but what 
parts with its heat. All this is true; but yet burning 
and ruſting are very different, and fo combuſtion and 
reſpiration are. While the vapour which iſſues from 
the lungs keeps to the temperature of 969, and while 


the lungs and heart do not exceed in heat the reſt of 


the body, there can be little chance of any heat being 
generated in the lungs, except what is balanced and 
carried off by the hydrogene and carbonic airs, or by 
the halitus from the natural ſecretions of the lungs. 
That the animal heat is produced by the action of 
veſſels; that heat does not proceed from the lungs, 
but is produced in each part of the body—is beauti- 
fully proved by what happens in aneuriſm, where the 
artery is tied up (in the thigh for example); and where 
we make, as it were, a great experiment upon animal 
neat, not upon any animal, but in the human body, 
it, Immediately after the operation, the pulſe is 
ſtopped, the limb is benumbed, it grows cold, and 
tinks one or two degrees below the ſtandard of its na- 
tural heat, This is the moment of total interruption 
in the great trunk, and of particular danger. 2dly, 
In a little while the limb begins to grow warm; 
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it ſwells, and gradually the limb, which was at $0 
warm only, becomes hot, and the heat riſes many de. 
grees above the ſtandard heat of the limb, and ab. 
the general heat of the reſt of that ſyſtem to which it 
belongs. In this ſecond ſtage there is ſtill no pulſe; 
which proves that the circulation in the great artery 
is not reſtored ; the heat, ſwelling, and flight inflan. 
mation which poſſeſs the whole limb, plainly proceed 
from the univerſal action of all the ſmaller arteries, 
for the blood has not yet found out any one a1 tery fit 
to dilate ſo far as to carry on the circulation eaſily, 
and reſtore the pulſe. zd, But in the next period 
the pulſe begins to creep; at laſt it is plainly felt; then 
it waxes ſtronger from day to day, till in proceſs of 
time it beats as vigorouſly as in the ſound limb, Now 
the blood has forced and dilated ſome greater artery, 
the blood flows through the limb, as formerly, in one 
main channel. The ſmaller arteries are freed from 
their load, and ceaſe from their exceſſive action, and, 
in exact proportion as the pulſe returns, the unnatural 
heat ſubſides gradually, till at laſt it 1s reduced to the 
common heat of the body. Thus we may perceive very 
clearly, that it is while the communication with the 
ſyſtem (and with the lungs of courſe) by the blood-vei- 
ſels is moſt difficult that the heat riſes; that when the 
free communication is reſtored, it falls ; that the inter- 
mediate period, in which there is plainly, from the 
redneſs and ſwelling of the limb, an exceſs of action 
in all its ſmaller arteries, is the period of exceſſive 
heat; and indeed we may obſerve, though in a lels 
ſtriking way, the ſame phenomenon in every inflam- 
mation, or, in other terms,” in every local diſeaſe, viz. 

| | the 
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the temperature changed, without any apparent depen- 
dence on that of the ſyſtem at large. We perceive in 
the cleareſt manner that heat is continually formed in 
all the extremities of the ſyſtem ; and when we think 
of the proceſſes which are continually going on in va- 
rious parts, we cannot but believe that oxygene is 
completely aſſimilated, and gives out its heat, not 
when it is received into the blood, with which it ſeems 
ſo lightly united, but when it is diſtributed through 
the body, and aſſimilated with its parts, of which it 
forms ſo important a principle. In the human body 
various acids are produced; the phoſphoric acid; the 
lithic acid, or that which 1s excreted by the urine; the 
acidum pingue, or acid of fat, for fat is a proper oxyd 
from which this animal acid can be eaſily obtained. 
In Ants and other animals peculiar acids are formed : 
theſe certainly are direct proofs that the oxygene is 
depoſited from the blood. | 

But in reflecting upon this moſt difficult of all ſub- 
jets, the generation of heat in the living body, 
many things are to be taken in the calculation, which 
ſeem, on the ſlighteſt glance, to be far more im- 
portant than this depoſition of oxygene from the 
blood. It is a law of nature, to which, as far as we 
know, no exception 1s found, that a body, while it 
paſſes from an aerial to a fluid, or from a fluid to a 
ſolid form, gives out heat. Now, what is the whole 
buſineſs of the living ſyſtem but a continual aſſimi- 
lation of new parts, making them continually paſs 
ſrom a fluid into a ſolid form? The whole nouriſh- 
ment of the body goes on in the extreme veſſels, and 
is a continual aſſumption of new parts. The extreme 
veſſels 
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veſſels are continually employed in forming ſome 
acids, which appear naked in the ſecretions ; in form. 
ing oxyds, as the fat and the jellies of the membra. 
nous and white parts; in the various depoſitions of 
muſcle, bone, tendon, &c. for theſe are all contin. 
ally abſorbed, thrown off by the urine and inceſſant. 
ly renewed. They are continually employed in fill. 
ing all the interſtices of the body with a bland fluid 
or halitus; they are continually employed in forming 
ſecretions of various kinds. In performing all this the 
power of the veſſels may do much; but the ultimate ef. 
fect in each proceſs muſt be a chemical change, and 
perpetual changes will produce a conſtant heat. Place 
the organ and focus of this animal heat in the centre 
of the body, and you are embarraſſed in a thouſand 
difficulties ; allow this heat to ariſe in each part accord. 
ing to its degree of action, and each part provides 
for itſelf, 

But how then, ſome will ſay, ſhall this heat be re- 
gulated ? I ſay plainly by the heart and lungs. The 
lungs regulate the ſtimulant power of the blood, the 
heart regulates the action of the arteries, in ſo far as 
regards the ſtimulus of fulneſs and diſtention ; and 
with theſe to regulate the centre, nothing can alter 
the heat of the extremities except partial actions, that 
1s, diſeaſe, 

I will conclude then, that oxygene, if it do com- 
municate heat, does ſo, ** not to the lungs nor to the 
blood, but to the whole body through the medium 
of the blood.” 
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The effects of oxydation then are, to redden the 
blood, to renew its ſtimulant power, and to commu- 
nicate heat, not ſo much to the blood as to the whole 
body through the medium of the blood, and to aſſiſt 
in the ſecretions and chemical changes which are in- 
ceſſantly going on in all parts of the ſyſtem. This is ac- 
compliſned by the perpetual and rapid motion of the 
blood through the lungs; and there it is expoſed to 
our atmoſphere, which is a mixed fluid very different 
from what we at firſt conceive, or what our ignorant 
wiſhes might deſire to have it; not conſiſting merely 
of air fit to be breathed, but for the greateſt part 
formed of an air which is moſt fatal to animal life, 
whence it has the name of Azotic Gas. Of an hun- 
dred meaſures of atmoſpheric air, we find twenty- 
ſeven only to conſiſt of vital or pure air; ſeven- 
ty-two conſiſt of azotic air as it is called, fatal to 
animal life; and one meaſure only is fixed air, which 
is alſo an unreſpirable air. But of theſe twen- 
| ty-ſeven parts of pure air, ſeventeen parts only are 
affected by reſpiration; ſo that in reſpiration we uſe 
much leſs than a fifth part, even of the ſmall 9 
of air which we take in at each breath. 

The change of the air by reſpiration is this chiefly ; - 
that the quantity is diminiſhed. by the abſtraction of 
a part of the vital air; that there is formed a quanti- 
ty of fixed air, which is generated in the lungs ; and 
that there is qiſcharged along with theſe a quantity 
of watery halitus. Therefore atmoſpheric air, after 
it has been breathed, is found to have ſuffered theſe 
changes : Firſt, It contains now a conſiderable propor- 
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tion of fixed air, which is eaſily diſcovered, and 
even, weighed; becauſe when a cauſtic alkali i; 
expoſed. to it, the alkali abſorbs the fixed air and 
becomes mild. Secondly, It has leſs of the vital 
air, as 1s eaſily aſcertained by the eudiometer which 
meaſures the purity of the whole : And, thirdly, 
All that remains is merely azotic air, unfit for ani. 
mal life, or for ſupporting flame, The oxygene, 
then, in part unites itſelf with the blood; in part it 
forms fixed air by combining with the carbon of the 
lungs, in part it forms water by combining with 
the hydrogene of the blood. Reſpiration frees the 
blood of two noxious principles, the hydrogene and 
carbon, the charcoal and the inflammable air; and it 
inſinuates a new principle, viz. the oxygene, into the 
blood. 

Nature has appointed but a ſmall proportion of vi- 
tal air for our uſe; our atmoſphere is ſo conſtituted 
as to hold but a fourth part of viial air, and of that 
ſmall proportion one half only is uſed in the lungs. 
We ſee by this how neceſſary this contamination of 
our atmoſphere 'is, which ſeems ſo unfavourable to 
life: nature intended that we ſhould breathe ſlowly 
a modified atmoſphere ! With nothing but the pureſt 
air to breathe, our life would be quickly conſumed, 
like that deflagration of iron, which is fo rapid in vi- 
tal air, while it burns ſo moderately and ſlowly in the 
common air. | 

Theſe aſſiſtances which we have from chemiſtry 
are but a promiſe of what that ſcience may do; no- 
thing of all that we know concerning the chemiſtry 
of he blood is either perfect or ſure : we have our 

| 8 expectations 
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expectations {till of - ſeeing things more completely 
explained; but our expectations are not like thoſe of 
Mr Moiſes, who, in a certain diſſertation on the blood, 
ſeems ſo full of his new leſſons in chemiſtry, and ſo 
confident of his future atchievements in that ſcience, as 
to expect that muſcular motion ſhall be very thorough- 
ly explained, and that it will be found to be nothing 
elſe, in all the world, but “an exploſion of hydro- 
gene and oxygene,” and God knows what !—but it is 
after the manner of a ſteam-engine;“ and if his 
ſcheme holds, they are to be fired off by means of 
the nervous electricity of Galvani * !*? | 


OF THE RESPIRATION OF PLANTS. 


But after this view of animal reſpiration, it is not 
eaſy to refrain from ſaying a few words on the reſpi- 
ration of plants, which bears a relation to animals of 
infinite importance, and indeed to all nature. | 

Water has all the appearance of a pure and ſimple 
element, but it is in truth 2 compound body, con- 
ſiting of two parts; of inflammable air for its baſis, 
and of oxygene combined with it, in that great pro- 
portion which the great appetite of inflammable air 
requires: and as inflammable air, when ſaturated 
with oxygene, forms not any acid air, but pure wa- 
ter, it has changed its name, and is now called hy- 
drogene air. When we make water paſs through a 
bed of charcoal, heated to a great degree, the oxy- 
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gene is ſeized by the carbon and converted into fixed 
air; while the hydrogene of the water is collected in Its 
proper form of inflammable air. When we make water 
fall drop by drop into a gun-barrel, heated to a high 
degree, we find that the oxygene calcines the gun- 
barrel, the inflammable air is collected in the pney. 
matic apparatus; and the oxygene which has cal. 
eined the iron, and the inflammable air which is re. 
ceived in the glaſs veſſels, exactly account for the 
quantity of water which has been analyſed. 

Nay, we can carry this proceſs much farther than 
many of the other delicate proceſſes in chemiſtry; we 
can recompoſe this water. If we mix in a jar inflam- 
mable and pure air, and fire the electric ſpark through 
them, water is inſtantly formed, weighing exactly the 
quantity of both the airs *. Thus, both by ſyntheſis 
and analyſis, we prove that water is compoſed of pure 
and of inflammable air; we find (what it ſeems difficult 
to believe, though it was foretold by the great New- 
ton) that water contains an inflammable body; we 
find, to our great aſtoniſhment, while we are regard- 
ing the atmoſphere which ſurrounds us as the great 
magazine of air, that water, where its preſence never 
was ſuſpected, contains an infinitely greater quantity 
of vital air than the atmoſphere ; that our atmolphere 

contains 


* "Theſe beautiſul experiments were firſt made in England by 
Prieftley, Warlctire, and Cavendiſh, (vide Philoſophical Tranſactions, 
anno 1784); and when Lavoiſier was firſt told of water being form. 


ed by exploding inflammable air, he ſaid it was a thing which he 
could not believe. 


contains vs parts only, while water contains , of 
pure air. 

We find this decompoſition of water offering new 
connections, and great views of nature, in all the 
departments of vegetable and animal life ; which, 
in this place at leaſt, we dare not purſue. How per- 
fectly ſimple the ſtructure of the moſt delicate plants 
and flowers are, may be eaſily {een in the regularity 
of thoſe veſſels which run through them in one curve 
or ſlightly ſpiral line from root to flower. This fim- 
plicity of ſtructure muſt be preſumed from a thouſand 
facts in gardening, very ordinary but very ſurpriſing : 
Parts may be cut from one plant and engrafted on 
another ; flips ſhoot and thrive, and grafts may be in- 
ſerted with either end downwards; if with the upper 
part downwards, ſtill it thrives; the upper part then 
ſhoots roots into the earth, while that which ſhould 
have been the root puts forth leaves. It is ſtill a more 
curious proof of the ſimple organization of plants, that 
all the parts of plants, their roots, ſtalks, leaves, fruit, 
are all capable of performing the common functions 
apart: the branches or leaves of plants, if plunged in 
ſoil, pump up their ſap as uſual; even the leaves, 
ſtrewed upon the ſurface of water, abſorb the water; 
and if it be impregnated, for example, with fixed air, 
they abſorb the air, decompoſe it, reſerve the carbon, 
and treaſure it up in their own ſubſtance, and emit 
nothing but the pureſt air. 

Many things I muſt here paſs over in ſilence ; as, 
how plants perform their functions, and aſſimilate 
the principles of colour, taſte, and ſmell, only when 
!jmulated and aided by the preſence of heat and 
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light ; how, wlien they abſorb the atmoſphere along 
with their other food, they uſe chiefly the carbonic o 
mephitic airs, and breathe out the pure air again, 9. 
reſerve only ſmaller proportions, in order to form thei; 
ſweets, and modify their various acids, and fit they 
for fermentation, by which all their moſt valuable 
products are evolved. Nor dare I ſtay to relate the 
curious harmony betwixt the airs which they thus ab. 
ſorb, and the aerial acids, ſpirits, and other produd, 
which fermentation diſplays. 

I have mentioned the ſimplicity of their organiza. 
tion, only that I might obſerve once more how per. 
fectly they are nouriſhed by water alone, and how 
their ſimple organization converts this apparently 
ſimple element into their own ſubſtance. For water 
being abſorbed by any plant is decompoſed thus: 
The inflammable air is aſſumed into the plant, and 
becomes a part of its ſubſtance*: The oxygene is in 
quantity infinitely too great to be altogether digeſted 
or uſed; the oxygene or vital air therefore exhalcs 
from plants in a continual ſtream ; all that air which 
would poiſon animals 1s uſed by plants, and all the 
air which animals contaminate plants renew. The 
freſhneſs of the country, the delights of ſpring, and all 
that infuſion of health and ſpirits which we feel in 
a morning's walk, are now no myſtery to us; for at 
that hour the plants are by the ſun and moiſture 
rouſed from their ſleep, and this proceſs is begun. Per- 
| haps there is not in all nature a more beautiful har- 

| mony 


# Fiſhes, many of them live entirely on water; and water alone 
ſuſtains the human body for many weeks under fevers, &c. 
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mony than this, that the foul breath of animals gives 
life to plants, while the air reſpired by plants is uſeful 
to animals and delightful to man. 
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CHAP. III. 


OF RESPIRATION, 


OR THE MANNER IN WHICH THE OXYDATION OF THE 


BLOOD IS ACCOMPLISHED IN VARIOUS ANIMALS AND 
IN MAN. | 


Tuaosx who are the beſt acquainted with compara- 
tive anatomy, will beſt know how natural it is for 
me to illuſtrate this function, by comparing various 
animals with man; how pleaſant, how uſeful, it is to 
know theſe analogies, every ſtudent muſt feel: and it is 
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now full time to correct many miſtakes into which 
modern as well as ancient authors have Wandered, 
from want of general principles, and from want gf 
anatomical knowledge. I ſhall endeavour to make thi, 
chapter intereſting and ſhort. 

At one time all authors believed that the Jung, 
were moved, not by any external agent, but by ſome 
internal power reſiding in the lungs. 

When in their firſt eſſays to inveſtigate this ſubjea 
they opened the thorax, or rather the body, of amphi. 
bious animals, they obſerved that the creature lay out 
upon the table with expanded lungs ; that the lung; 
continued for hours to appear like inflated bladders, 
the lungs expanded, the heart playing, the creature 
quite alive. When they emptied their lungs for then 
by thruſting tubes down the trachea, or preſling the 


- lungs, the lungs entirely ſubſided ; but in a little while 


the lungs, at the creature's will, roſe again into complete 
inflation; again they appeared like two tenſe bladder. 
Surely, ſaid they, there reſides ſome expanſile power 
in the lungs themſelves? But when a few of them be⸗ 
gan to purſue this miſtake with ſerious experiments, 
they committed abſurdities which ſhould be noticed, 
for they ſerve to illuſtrate the true doctrine concert» 

ing the expanſion of the lungs. | 
Mr Houſton, in our Philoſophical Tranſactions, un- 
dertook to prove the following things, which, to uſe 
the words of a learned author in our univerſity, © are 
ſo improbable as to be incredible ;** firſt, That the 
breathing of a Dog is nothing affected by any wound 
of the thorax, if only the lungs themſelves be not 
hurt ; ſecondly, That the lungs never collapſe, though 
8 the 
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the thorax be laid open; thirdly, That when the breaſt 


is entirely laid open, the lungs continue to move, and 


the thorax alſo continues to move but that the mo- 
tion of the thorax never keeps time with the motions 
of the lungs. But, to do Houſton juſtice, he endea- 
voured to explain away the inconſiſtencies of his own 
experiments; and the world had never been troubled 
any more with them, had it not been for a Mr Bre- 
mond, a great academician, philoſopher, and experi- 
ment- maker, who publiſhed the following ſuit of ex- 
periments in the academy of Paris. 

His firſt miſtake is this. 1 found (ſays he) that ha- 
ving ſtabbed a Dog in one fide only, it could run 
about the houſe and how].”” This is what nobody will 
doubt. © But alſo (ſays he) the air which the Dog took 
in by the wound when it expired, was preſſed out 
again by the wound when it inſpired.” This is one 
cunning ſtroke of Mr Bremond ; for had the air en- 
tered the cheſt during inſpiration, that muſt have pro- 
ceeded from the rifing of the thorax, which is not 
the kind of reſpiration which he wanted to prove: 
But as the air entered the cheſt during expiration, it 


proceeds clearly, according to his principles, that the 


lungs in ſqueezing out their air have a contractile 
power; that they contract by their own motion, and 
leave the ribs, and ſo make room for the air. 
Next, ſays Mr Bremond, I opened the thorax of a 
| living Dog, and there I ſaw, that when the lungs con- 
tracted the thorax dilated, and when the thorax con- 
tracted the lungs dilated.” —But, in fact, it means no 
more than this, that often in theſe agonies produced 
| by ſuch cruel experiments upon animals, or by actual 
1 wounds 
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wounds in the human body, the diaphragm, cheſt, 
every thing which contributes to breathing, is ſo 
cloſely contracted, and the preſſure is ſo great, that 
the lungs are actually compreſſed and protruded : ſo 
that his ſeeing, he ſaid, the lungs dilated, that is, 
ſqueezed out, when the thorax contracted, is like the 
ignorance of a child looking from a carriage-window, 
who believes and wonders at the trees and houſes 
running backwards. But as no experiment- maker ever 
allows his experiments to remain incomplete, Mr 
Bremond finiſhes his by the following daring affertion, 
that always when he made his inciſion no more than 
three inches long, the lungs dilated themſelves with 
ſo much violence that they drove out the air be- 
fore them, protruded themſelves through the open- 
ing, and made the blood jerk out at all points.“ 
In ſhort, he repeats this miſtake in every poſlible 


form, viz. that the motions of the lungs and thorax 


are directly oppoſite to each other; that the lungs 
are contracting while the thorax dilates, and the tho- 
rax contracting again when the lungs dilate. When 
I open a Frog, it fills its lungs with perfect eaſe after 
both its breaſt and belly have been entirely cut away. 
If admitting air into the thorax could really make 
the lungs collapſe, why do not thoſe of the Frog col- 
lapſe ?” This is ſuch groſs ignorance as ſhould not 


bave been endured in one reading papers before the 
Royal 


* 


If one word of this were true, what would become of thoſe who 
had adheſions of the lungs? Surely if the lungs and thorax moved 
in oppoſite directions, the one contracting while the other dilated, 
the force of the lungs never could pull down the thorax.—Such pa- 
tients muſt die. | 
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Royal Academy of France. He is farther back in 
phyſiology than Oligerius Jacob eus, or Malpighi.— 
The Frog has a reſpiration peculiar to itſelf, or at leaſt 
to its kind. 


FIRST SPECIES OF RESPIRATION, VIZ, BY A DIA- 
RAM. 


Under this title I ſhall explain the reſpiration of 
Man, and of animals like Man; which have heavy 
lungs, of a ſtrong fleſhy texture, a prodigtous num- 
ber of blood-veſlels pafſing through them, their lungs 


lodged entirely in the cheſt, and their reſpiration 


performed by a diaphragm.—I mean to arrange re- 
ſyiration according to the mechaniſm of thoſe organs 
by which it is performed; and place in the firſt order 
that of Man, and animals which in this point reſem- 
ble Man ; and I fay reſpiration by a diaphragm, for 
this is indeed the only uſe of a diaphragm. The ſup- 
port of the great blood-veſlels, the compreſſion of the 
viicera, the expulſion of the urine and feces, the rid- 
ding the womb of its burden; all could have been 
performed by the preſſure of the abdominal muſcles 
alone! the diaphragm is added merely for breathing. 

Forſaking, for a moment, authority and minute a- 
natomy, let us explain it in the ſhorteſt and moſt in- 
telligible way.,—The diaphragm divides the thorax 
from the abdomen ; it is ſtrong, muſcular, and acts 


with great power, enlarging the thorax; it is convex 


towards the breaſt, and concave towards the belly: 
when it acts, the belly is protruded, the diaphragm 
becomes flat, the thorax is enlarged, and a vacuum 


Vol. II. 8 would 
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would be formed, but that inſtantly the lungs follow 
it and prevent a vacuum; for the lungs are free in 
the thorax, the air has free acceſs to go down int, 
the veſicles of the lungs; and ſo when the diaphragn 
_ retires, the lungs follow it, being dilated by the pref. 
ſure of the air which enters by the trachea, 

But this protruſion of the belly excites the abdo. 
minal muſcles to react ; their preſſure reſtores the 
diaphragm to its natural form; when preſſed back 
again by the abdominal vilcera, it riſes in the thorax, 
becomes again convex towards the lungs, the thorax 
is reduced in ſize, the lungs are compreſled, and that 
air is driven out again which they had juſt received, 
The thorax alſo moves in concert with the diaphragm: 
and this motion is moſt curiouſly arranged ; for, 
firſt, the intercoſtal muſcles lift the thorax for reſpi- 
ration, in the very moment in which the diaphragm 
is preſſing down, and conſequently at the inſtant when 
the abdominal muſcles, which are attached to the 
lower borders of the thorax, are relaxed, ſo that they 
ſuffer it to riſe, Next, the thorax is to be compreſ- 
ſed and pulled down by the abdominal muſcles ; and 
this happens at the very inſtant in which the abdo- 
minal muſcles react againſt the diaphragm: ſo that 
the abdominal muſcles, while they thruſt back the 
diaphragm, pull the lower edges of the thorax down 
with great power. | 

Thus in Man, and almoſt all animals, the reſpira- 
tion is performed by a diaphragm, 
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SECOND SPECIES OF RESPIRATION, 
VIZ. THAT OF BIRDS. 


BIxR Ds are ſuppoſed to breathe like Man, but have 
in fact no diaphragm to divide their body, which 
is all cheſt, and no belly; they have veſicles, or air 
bags extending through the whole body, and con- 
nected with the true lungs ; their ſternum and ribs 
expand over the whole, and by their motion move 
the air veſicles, which blow the air through the true 
lungs; while the true lungs, far from having any 
thing to do with a diaphragm, never move. 

Every one ſkilled either in anatomy or phyſiology 
muſt know, that one of the greateſt phyſiologiſts of 
our times has written a long paper about the reſpira- 
tion of birds, little underſtood, and in proportion 
much admired ; of which function he is ſo thorough- 
ly ignorant, as to explain how they breathe with a 
diaphragm: and until I ſet this point to rights, my 
arrangement is good for nothing. 

The diaphragm of fowls, ſays Mr Hunter, “is thin, 
tranſparent, and membranous, and runs acroſs the ab- 
domen.“ But if thin, membranous, and tranſparent, it 
can perform none of the functions of a diaphragm, 
and muſt be merely ſuch a membranous interſeptum 
as ſome Amphibiæ and Reptiles have, ſupporting the 
viſcera, or confining them in their place. But he 
thinks to make good his point by acknowledging the 
imperfection of this diaphragm; and adding, that it 


is moved by certain ſmall muſcles, which ariſe from 


the inner ſurface of the ribs, and pull the diaphragm 
and lungs down. He ſtill perſiſts in calling it a dia- 
phragm, in the very ſentence in which he informs us 
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that * it is perforated in many places with holes of , 
conſiderable ſize.” Since Mr Hunter is ſo bold as to 
ſay of other authors, that they have too limited ng. 
tions of a diaphragm, we may be allowed to ſay, that 
his notions of it are as much too liberal as theirs are 
too confined. But deſcriptions and arguments of this 
kind, where the author is entirely wrong, ſhould not 
be tediouſly refuted, nor anſwered in any other way 
than by a ſimple ſtatement of the caſe *, 

The anatomy of a fowl's reſpiratory organs iz 
plainly this.—The trachea having delcended into the 
thorax, divides into two branches; of which one 
goes in a ſimple and ordinary manner into each {ide 
of the lungs. The heart, which lies immediately up- 
on this diviſion of the trachea, ſends into the lung, 
two great pulmonic arteries, and receives in rcturn 
two veins. The lungs themſelves are very final], 
denſe, and bloody ; they are ſomewhat of the ſhape 


VI 


— 


— 


* For the reſpiration of birds, i. e. for raiſing and depreſſing 
the thorax, I ſee many muſcles having a very ſtrong analogy wit) 
thoſe of Man. The pectoral muſcles are amazingly ſtrong, and their 
| ſcapulas abſolutely fixed, ſo that theſe could raiſe the breaſt wit! 
great power; but I ſuſpe& that no ſuch power is needed, that the 
claſticity merely of the ſternum and ribs raiſes them. There lic 
under theſe, upon the back, a very ſtrong muſcle like our ſerratus 
poſticus. There hes on the inſide of the ribs a ſet of three beaut!- 
ful muſcles like large intercoſtals; they are quite inſulated from all 
other parts, are ſeen inſtantly upon opening the belly: theſe are 
what Mr Hunter calls Muſcles of the Diaphragm z but in truth 
the breaſt of a bird is pulled down ftrongly by its ſhort yet ſtrong 
abdominal muſcles, and riſes again by its own elaſticity with lits 
ile help ; and theſe are merely intercoſtal muſcles, 


OF RESPIRATION. 141 


of the human lungs; they are ſeated in the very up- 
permoſt part of the cheſt, are cloſely braced down to 
the back, and are indeed in part niched in among 
the ribs, which in birds have their edges very deep. 
Theſe are the true lungs for oxydating the blood ; 
they never move the air paſſes through them in the 
following way. 

Theſe lungs cannot move, becauſe they are braced 
down by a membrane very thin, and cobweb-like, 
yet very ſtrong. This membrane is a peritoneum, li- 
ning at once the whole thorax and abdomen (which 
{till are not parted from each other), and it is a cover- 
ing to the lungs, liver, and other viſcera; but alſo 
the ſame cobweb-like membrane forms cells, which 
fill the whole cavity from the neck down to the anus, 
and from the breaſt- bone to the back; and which are 
ſo attached to all the ſurfaces, being, as I have ſaid, 


the lining membrane, that as the breaſt moves theſe 


cells muſt move. | 

Theſe cells appear at firſt fight quite irregular ; and 
Mr Hunter gives but an 1dle deſcription of them along 
with that of the ſeptum, which he calls the dia- 
phragm : But I hold it as a principle, that, although 
we may not lee it, yet all is orderly in the animal bo- 
dy; in fact the order of theſe cells is extremely re- 
gular : Firſt, there is a perpendicular membrane 
which comes down from the breaſt-bone in a perpen- 


dicular direction till it touches the viſcera ; it runs the 


whole length of this common cavity of breaſt and 
abdomen; it enters into the great cleft of the liver, 
and fo divides the liver into two lobes, ſerving as a li- 
gament for the liver, as a mediaſtinum to divide the 
great 
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great cavity into two, and alſo as a ſort of root or ba. 
ſis for the cells of either fide; though beautifully tranc. 
parent, it isvery ſtrong. At the upperend this mediaſti- 
num touches the heart, and there expands into a very 
large bag exquiſitely tranſparent, which is at once an air. 
cell and a large pericardium. Next, at its lower end, it 
touches the gizzard or ſtomach, and forms a large cel 
ſurrounding it. Behind the liver, which fills all the 
upper part of this great cavity, and the gizzard which 
fills all the lower part, lie all the inteſtines, which are 
alſo ſurrounded with many cells: at the ſides the ca. 
vity is occupied by three or four large cells extending 
from the middle membrane to the flanks of the bird, 
And, laſtly, when we look into thoſe greater cells which 
are neareſt the lungs, we ſee clearly many openings, 
very large, oblique, running flat under that part of 
the membrane which braces down the lungs, fo as to 
communicate the air from the lungs to all the cell; 
very freely. 

Now let me add, in one word, that the eſfentia] 
parts of reſpiration are theſe : Firſt, There is no dia. 
phragm, no diviſion of breaſt and belly, the ſtomach 
lying upon the rectum in the pelvis; a true and mul- 
cular diaphragm could not exiſt in birds, having no- 
thing to do in their ſcheme of reſpiration. Secondly, 
The true lungs are ſmall, high in the back, quite im- 
moveable, ſo that no diaphragm nor no power of vacu- 
um could unfold them; and theſe lungs are perfora- 
at every point, ſo that they could not expand by air, 
Thirdly, What has been contounded with the true 
lungs is the vaſt congeries of abdominal cells, which 
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fly, and in forcing the air through the true lungs. 
Fourthly, There is in the place of a divided abdomen 
and thorax, with long abdominal mulcles, no proper 
abdomen, a long thorax, a high eee and very 
elaſtic ribs, extending along the whole body till they 
almoſt meet the pelvis, making the abdominal muſcles 
very ſhort ; and the air-cells all along adhere to 8 
inner ſurface of theſe bones. 

With theſe points neatly before us, we cannot miſ- 
take the mode of reſpiration in birds. The thorax 
does the whole ; the thorax 1s raiſed, and immediately 
the cells are expanded, by which two functions are 
performed ; for the air which comes into the cells, 
paſſing through the lungs, oxydates the blood, and 
the cells become full at the ſame time ſo as to make 
the body lighter. The thorax is depreſſed again, and 
the air, which paſſes now a ſecond time through the 
lungs, may a ſecond time oxydate the blood, for it is 
not thoroughly ſpoiled ; and what is fpoiled is diluted 
with the air of many cells, which reſpiration cannot 
empty at one ſtroke, 

The final cauſe alſo is plain: Had the true lungs 
been as ſolid and fleſhy as they are in a fowl, or even 
as they are in any other creature, and as large as to 
ſerve ſo great a ſyſtem, they muſt have been very 
heavy, and they muſt have occupied much room. 
But the lungs of a fowl are very denſe, very ſmall in 


proportion to its ſyſtem, very full of blood, quite 


fixed, and undilatable ; the rapid courſe of the air 
through them backwards and forwards enabling them 
in their buſineſs of oxygenation to do much with 
little, In ſhort, there are two functions to be per- 
formed 
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formed in birds: Firft, The dip ation of the blood, 
which is performed by the ſmall, fleſhy, contracted 
lungs, which lie immoveable in the upper part of the 
thorax, and through which the air blows continually 
as through a furnace, while they are quite paſliye- 
and, fecondly, The lightening of their bodies for fy. 


ing *, which is performed by the abdominal cells; and 


the confounding of the abdominal cells with the true 
lungs, and the deſcribing of a diaphragm where none 


can be, was like to have put us all wrong f. 


4 | | „ Titty 


— ——— 


* Although I ſay the lightening of the bird for flying, I do not 
mean to affirm abſolutely, that it is either for flying that they are 
made light; for I have given, on the contrary, an example in a bird 
which ſeldom flies, viz. the common fowl ; and I have added a plan 


of the Oftrich's cells, which is a ſwift-footed bird, and never flies: nor 


do I even affirm, that it is for the ſake of lightneſs that theſe cell: 
are thus provided. Perhaps one chief uſe is blowing through the 
true lungs to ozygenate the blood; yet 1 ſhould think lightnei, 
were a chief uſe, for the cells are far too large for this office alone 
of ventilating the lungs ; and they are ſo diffuſed as to enter even into 
the bones of fowls, where the air is ſo freely admitted, that if you 
break a bone which has ſuch an air-cell in it, for example the 
ſhoulder-bone of a fowl, you produce an emphyſema. 


+ PrAxs of the ResyiraTiON of Birps. 


In the firſt Plan is ſeen—(a) The trachea dividing into branches— 


- (5) The heart ſending great pulmonic arteries to the lungs - (ec) The 


true lungs ſhaped like the human, but exceedingly ſmall, denſe, and 
bloody (d) The thin and delicate membrane, which forms a medi- 


aſtinum—(e) The great air-cell, in which the heart lay (/) The 


cell where the ſtomach lay — (1, 2, 3, 4, 5.) A number of cells, vcry 
large, which ſurround all the viſcera, and fill the whole abdomen— 


(6, 6,) Two large cells which lie neareſt the true lungs—( g g ) The 
true lungs, which lie cloſe to the back-bane, —At (Ii) is ſcen on 
„FF Fark 
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-1IR&D SPECIES OF RESPIRATION, VIZ. THAT OP Au- 
PHI PIX. | 


Tuis ſpecies of reſpiration differs from the two firſt 
in theſe reſpects; it differs from the reſpiration of 
Man, becauſe there is no diaphragm ; it differs from 
that of birds, for there 1s no cheſt covering the lungs: 
There is a ſhort ſternum, no cheſt, no ribs by which 
the lungs may be moved, there is no vacuum formed 
in their reſpiration ; they fill the lungs by the working 
of their jaws, or, in other words, they ſwallow their 
air juſt as we ſwallow our food. 

The Frog, the Newt, the Chamelion, the Tortoiſe, 
and many other creatures, breathe in this way; and 
as one of the moſt curious mechaniſms for reſpiration, 
I ſhall repreſent that of the Frog. I have placed at 
the beginning and end of this chapter two drawings, 


in which their organs of reſpiration are ſeen ; for, as 
I have juſt explained, their organs of reſpiration are 


not in the belly, nor in the lungs themſelves, but in 
Vero Lis tt” T the 


—— — 


each ſide one of the many holes by which the true lungs give out their 
air to the abdominal veſicles. Figure 2d ſhows the manner of their 
reſpiration ; for the air-veſicles are ſeen again { 1, 2, 3,)—fillng the 
whole abdomen, The true lungs are ſeen at (a)—lying cloſe by the 


ſpine, and as high as the root of the neck; and the length of the 


ſternum and ribs, which are marked (6, c, d, &c. )—ſhow that the 
fowl is all cheſt, and that every time the cheſt riſes to the line (55) — 
the veſicles are dilated, and the air paſſes through the lungs i in the di- 
rection (i) - and every time the breaſt is pulled down by the abdo- 
minal muſcles, which are marked (4)—the air is driven out again 


through the lungs in the direction (m),—the lungs being all the 
While motionleſs, and paſſive merely. | 
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the mouth. At (a) is ſeen its tongue of prodigious 
length; it is hinged, not like the tongue of any other 


creature, far back in the mouth, but is fixed in th, 


chin to increaſe its length; at the further end it i; 
forked. We ſee it launching out this monſtrous tongue 
in catching flies; perhaps alſo with this it rakes mud. 
At (5), behind the root of the tongue, is the flit.like 
opening of the trachea ; this is what is called the 
glottis in the human ſubject. We ſee this rima open. 
ing and gaſping for air when we keep the mouth 
thus diſtended ; it has no epiglottis or valve to defend 
it; its own contraction is ſufficient, for when cloſed 
you cannot even guels at its place; beſides, the ja 
force down the air into it, and the long tongue carrie; 
the food over it into the gullet. At (c) is ſeen the 
opening of the gullet, which when dilated is as wide 
as its jaws; it looks more like the ſtomach opening 
directly into the throat; and this great width require 
a very ſtrong muſcle to contract it, and makes a great 
circle of rugæ. At (d) is ſeen the moſt important 
part of all, the noſtril of the Frog, with which it 
continually breathes, never opening its mouth. 
Looking careleſsly upon this creature, we do not 
perceive that it ever breathes, for it lies plunged over 
the mouth in water. It is never ſeen to open its mouth; 
there is no motion in its ſides like breathing; in ſhon, 
it does not ſeem to breathe: and when it is provoked, 


(or rather through fear), though it ſtill keeps its mouth 


cloſely ſhut, its ſides and back riſe, and it blows it. 
ſelf up apparently by ſome internal power. But when 
we obſerve the creature more narrowly, we perceixe 


that there is a frequent motion of its jaws, or rather 
| NON Roe, of 
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of that ſKinny and bag-like part of its mouth which 
covers the lower jaw. We are apt now to fall into a 
worſe miſtake, for this bag under the jaw is alternate - 
ly dilated and contracted, the mouth is never opened 
to take in new air; the creature ſeems to live all the 
while upon one mouthful of air, and ſeems to be 
playing It backwards and forwards betwixt its mouth 
and its lungs. 1 

But, laſtly, when we obſerve its noſtrils, we find that 
there is in the noſtrils a twirling motion for each 
movement of the jaws, which makes the whole pro- 
ceſs perfectly ſimple to our comprehenſion; for a Frog 
breathes by the noſtril alone, it cannot breathe by 


the mouth; it never raiſes its mouth above water, nor 


opens it but to catch flies or other food. If you keep 
its mouth open, you ſee it preſently ſtruggling for 
breath; for its reſpiration goes on in the following way: 
Its broad jaws are continually ſhut ; they lock into 
each other by grooves; the mouth is completely cloſe, 
and forms a fort of bellows, of which the noſtrils 
are the air-holes, and the muſcles of the jaws which 
come from the os hyoides make the draught by their 
alternate contraction and relaxation ; and the noftrils 
lie ſo obliquely over the hole in the ſkull, which is re- 
preſented at (a) in the Plate at the end of this chap- 
ter, that the leaſt motion of them enables them to 
perform the office of a valve. Firſt there is a twirl 
of the noſtril which lets in the air; then a dilatation 
of the bag under the jaws, by which the mouth is 
greatly enlarged and filled with air; then a ſecond 
motion of that bag, by which the mouth is emptied 
and the lungs filled ; then there is a flight motion of 
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the ſides of the creature, by which the muſcles of the 
abdomen expel the air again; and then the twir] of 
the noſtril and the motion of the jaw ſucceeds again: 
fo that with theſe creatures inſpiration is the ſwallow. 
ing of the air by their broad expanded jaws, with 
their coverings driving it down into the lungs ; and 
expiratioh is the contraction of the abdominal muſcles 
driving it out again; and theſe two motions, when 
we obſerve a Frog attentively, are as perfectly regular 
as reſpiration in a Man. Their muſcles of reſpiration 
are not the muſcles of the belly but the muſcles of the 
jaws; and this cauſes the uncouth broadneſs of the 
jaws in Frogs, Newts, Lizards, Serpents, Turtles, 
&c. 

Now we ſhall no longer wonder why the Frog 
never opens its mouth; why it never ſeems to breathe; 
why, after opening its belly, the lungs ſtill project; 
why, after emptying its hungs, it can fill them again 
at will, not by any peculiar power in the lungs, but 
by blowing them up with its jaws. If you gag the 
Frog and keep its mouth open, it cannot fill them, 
becauſe it cannot breathe ; if you plug its noſtrils, 
it ſuffocates, though not ſoon ; if you keep its mouth 
open by force, you ſoon find it ſtruggling for breath; 
and looking into its throat, you fee the glottis open- 
ing from time to time *, 

The Newt (or, as it is called in this country, the 
Aſk) breathes with the jaws and noſtril like the 

Frog; 


0 —— — * 2 * 


* Dr Monro, in his explanation of Plate 16. ſhows us very obli- 
gingly the diaphragm of a Frog, marked (c).—This diaphragm 1s 
mentioned a ſecond time in explaining the ſame Plate. | 
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Frog; it has, like the Frog, a conſtant motion by 
ſhort ſtrokes of the bag under the jaw (which bag is 
formed by the membranes of the mouth, covered and 
moved by the genio-hyoidet and mylo-hyoidei! muf- 
cles) ; but we obſerve that every minute, or leſs, it 
ſtops as if intending ſome particular motion ; then 
gradually the bag ſwells out under the lower jaw to 
a great ſize; then the air contained in it is puffed 
down into the lungs with a ſudden flap of the bag ; 
and in proportion as the jaws are emptied the long 
ſides of the creature are heaved up. 

The Toad, the Chamelion, the Green Lizard, breathe 
exactly in the fame way. The Chamelion has the flat 
broad jaws of the Frog; they lock into each other, 
and it never opens its mouth ; it ſwallows its air in 
mouthfuls, drives it downwards into its lungs; its 
lungs are of a vaſt extent, ſtretching from the jaws 


all along the abdomen: it is the vaſt ſize of its 


lungs, almoſt concealing the abdominal viſcera, that 
makes Geſner ſay, that of the entrails of a Chame- 
lion the lungs only are viſible.” The air it ſwal- 
lows in greater or ſmaller quantity as its needs or 
fears prompt it. When you alarm this timorous ani- 
mal, it fills its ſides juſt as a Frog ſwells out its back; 
and either in this greater reſpiration, or in its ordi- 
nary breathing, we ſee it preſſing the air onwards 
from cell to cell; and we ſee the motion proceeding 
from its jaws to its breaſt, and all along its fides, till 
ts lank form is quite puffed up almoſt to burſting. 
All theſe creatures have, in addition to their pecu- 
liar reſpiration, a peculiar kind of lungs, thin, mem- 
branous, and extremely delicate : the lungs even of 
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W great an animal as the Crocodile are, when in. 
flated, very delicate and tranſparent, of a roſe- colour 
or flight red, conſiſting of delicate veſicles, and 
exactly like the Frog's lungs. The lungs. of the 
Frog are in ſhape like a fir-cone, with the ſtalk of 
the cone on each ſide fixed to the fide of the heart. 
But this conical lung of each fide 1s delicate, filvery, 
perfectly tranſparent, divided within into innume- 
rable cells like a honeycomb ; and theſe alſo are ſo 
extremely delicate, that though the outſide membrane 
is as tranſparent as a ſoap-bubble, the divifions can 
hardly be ſeen, except by inflating and drying thelungs, 
and then cutting them. The lungs of the Aſk are 
fill more beautiful, as a ſpecimen of what are called 
membranous lungs ; for the creature is very long in 
the body, its lungs run down along all its ſides; they 
are about the ſize of a common earth-worm or wri- 
ting-quill ; they end like a blind gut; they are of 
a bluiſh-white, exquiſitely tranſparent, like the ſwim- 
ming bladder of a fiſh. 

It is the nature of membranous lungs to oxyge- 
nate but a very ſmall quantity of blood ; they are 
membranous, only becauſe there is not that vaſt pro- 
fuſion of arteries, veins, and ſtrong veſicles, which 
there is in the human lungs. "The pulmonic artery and 
vein are always, in the membranous lungs, extreme- 
Iy ſmall in proportion to the vaſt ſyſtem which they 
ſerve. There cannot be better examples of this tact 
than theſe two drawings of a Frog and of a Newt: In 
the Frog is ſeen the ſmall artery and vein ſpreading 
more ſuddenly over the lungs ; in the Aſk is ſeen the 


fame artery and vein, running down more directly, 
and 
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and for a greater length along its worm-like lungs: 
in both we ſee the artery to be little bigger than the 
ranular arteries of the Frog's tongue at the head of 
the chapter. The manner of its coming off from the 
aorta is ſeen in the firſt plan of the book, where 
figure 2. repreſents truly the Frog's heart ; and there 
we may obſerve how ſmall a proportion the pulmonic 
artery bears to the reſt of the arterial ſyſtem. 

By theſe peculiarities of the membranous lungs, it 
is plain that the oxydation of the blood is a proceſs 
of ſmall importance in their ſyſtem ; that this proceſs 
being of little value with them, they are the better 
enabled to go into the water, and to want breath for 
a time. But chiefly it appears, that the meaning of 
this peculiarity 1s not ſo much to give them the pri- 
vilege of Amphibiæ, in allowing them to go into 
the water; for many creatures, as the Chamelion, all 
the tribe of Lizards, Newts, Toads, Serpents, &c. 
have theſe lungs, and yet never approach the water : 
but that the chief uſe of it is to eſtabliſh in this claſs 
of animals a peculiar conſtitution, a permanent, al- 
moſt inexhauſtible, irritability, and a tenaciouſneſs of 
life ; which, I believe, no creature, whether of the 
land or the water, wants, which has membranous 
lungs. And when we are told that theſe creatures 
can be kept two days under water, as a proof of their 
being Amphibiæ, I cannot but conſider it as a very 
childiſh proof; for, in the firſt place, we ſee them 
breathing with wonderful regularity when out of the 
water; when plunged into the water, we ſee them 
very ſoon ſtruggling for breath ; and if they can live 


for two days without air, it is only becauſe they could 


bear 
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bear any other kind of injury with equal eaſe, aud 
could live two days without their heart or their head. 


FOURTH SPECIES OF RESPIRATION, VIZ, THAT or 
FISHES. 


In this ſpecies of reſpiration the creature breathe, 
neither water nor air, but water mixed with air, and 
this office is performed by gills in place of lungs. 

The reaſon why I have called this a ſpecies of re. 
ſpiration, needs to be very fully explained; for, though 
little obſerved, it 1s a certain fact, that a creature, 
without any apparent change upon its ſyſtem, can do 
well, having its blood oxygenated at one time by gills, 
at another time by lungs. The Frog, for example, 
lives long in the water; while it does ſo, it may be 
conſidered as a fœtus which cannot breathe : the 
young Frog, which has not yet acquired its proper 
and natural reſpiration, breathes like a fiſh. For 
the firſt fourteen days after hatching from the egg, 
and while the Tadpole is very ſmall, it has gills, which 
are two long, projecting, fimbriated appendages like 
fins; by the thirty-ſixth day theſe appendages are 
taken into the jaws, and form four rows of gills on 
each fide, regular, and like thoſe of a fiſh ; but, at the 
ſame time, this foetus has its lungs within the body, 
not to be uſed till it come out into the air, when the 
langs aſſume their function and the gills ſhrink. The 
ſame ſyſtem in this inſtance, which was at firſt ſerved 
by gills, is in the end oxygenated by lungs. 

The motion of the gills in fiſhes is a true and per- 
fect reſpiration ; for, in the firſt place, if there be no 
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air in the water, or not enough of air, they cannot 
breathe 3 diſtilled water is to a fiſh what the vacuum 
of an air-· pump is to a breathing creature: if you ex- 
hauſt water with an air-pump, if you boil it, if you 
diſtil it, if in any way you deprive it of its air, fiſhes 
cannot breathe in it, but come up to the ſurface and 
gaſp for air. If you take a fiſh out into the air, it is 
the ſame with plunging any breathing creature into 
water, it gaſps and dies. Fiſhes cannot breathe in 
air wanting water, for that element is not accommo- 
dated to their ſpecies of lungs ; nor in water wanting 
air, for then there is no oxygene; and we find, upon 
extracting the air from water which fiſhes have breath- 
ed, that it is contaminated, exactly in the ſame way 
with air which had been breathed by any breathing 
animal, that it differs very little from that in which 
a candle has burnt out. This is the reaſon that when 
many ſmall fiſhes are incloſed in a narrow glaſs, they 
all ſtruggle for the uppermoſt place, as in the Black- 
Hole ; and that when in winter a fiſh-pond is entirely 
frozen over, you mult break holes for the fiſhes, not 
that they may come and feed, but that they may come 
and breathe ; without this, if the pond be ſmall, they 
muſt die. 

In the reſpiration of fiſhes, there are two curious 
points to be conſidered : Firſt, The manner in which 
their reſpiration 1s performed ; and, ſecondly, The 
manner in which their blood, when thus oxydated, is 
diſtributed over the body. 

The red part or gills, which ſerve as lungs, lie un- 
der a broad ſcale, which defends them from all ex- 


traneous bodies, or hurt, or preſſure of any kind, for 
Vor. II. U they 
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they are exquiſitely delicate. Their reſpiration { 
like the Frog's in this reſpect, that they ſwallow the 
water with their mouths; and in this it is like the 
fowls, that they drive it through among their gills, 
which lie perfectly pathve like the true lungs of à 
fowl. 

A fiſh's gills are ranged in femicircles under the 
great flap which covers them four or five ſemicircles 
on each ſide; the fiſh opens its mouth wide, fills it 
with water, ſhuts the mouth, then drives the water 
backwards, ſo that it lifts the great flap and makes its 
way out behind, and ruſhes with a ſort of ſtream 
through among the red gills, raiſing each ſemicircle 
from another, and making the water play freely 
round each feathery-like proceſs. It ſeems to me, that 
wherever this mixture of water and air is pſed, there 
muſt be ſome force to give impreſſion to the air upon 
the blood. The depth to which fifhes go, and the 
preſſure of the water, muſt give ſome effect in im- 
preſſing the air upon the lungs. The gill muſt play 
more or leſs ſtrongly according to various depths, juſt 
as the fiſh muſt ſwim more ſtrongly againſt a ruder 
ſtream. Some fiſhes, as the Trout, Perch, Salmon, Her- 
ring, molt fiſhes of that ſhape have more open gills, 
yet they do not want this power of impreſſing the air 
more or leſs ſtrongly againſt the gills. The Eel and 

the 
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the flat fiſhes, as 
the Skate, have their 
gills more concealed. 
They ſwallow the air 
by the mouth, and 
breathe it out by holes 
intheir fide. The ſhell- 
filkes give the molt Aga 
curious example (and 
none more ſingular 1:43 9 
than the Oyſter) of 2m IM 
very regular and beau- Ip N 8 "No 
tilul gills ; and there- S 'Þ SI 
fore I have given two "PSY Arteries of the Gill 

light marginal drawings : the fr of which ſhows the 
leart and lungs at (a)—The heart, which may be ſeen 
beating about 40 in a minute at (5) The whole of the 
gills as they lie out upon the ſide of the Oyſter, and 
bear a very large proportion to its body, at (c)—The 
canal, partly opened, in which the water paſſes to the 
gills from the mouth (d) And at (e, figure 2.) is 
ſeen, ſeparated from the body, a long canal opened; 
before it was laid open, it was ſomewhat of a triangu- 
lar figure within ; it conſtitutes the baſis of all the cir- 
cles of gills; it contains the moſt beautiful ranges of 
holes that can be ſeen in nature, by which, as is very 
plain, the water is admitted to each feather of each 
gill. The fiſh ſwallows the water by its mouth, which 
is at (d, figure 1.)—drives it down into this great 


canal, and ſo out again. It is by this, I am per- | 
ſuaded, that merely the ſoaking of a fiſh's gills in wa- 


ter would not do, for they might have lain abroad, as 
2 indeed 
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ndeed they do, and ſoaked very ſecurely in a ſhell. 
fiſh ; but the water muſt be applied with a degree of 
force proportioned to the condition of the lungs, r. 
the needs of the ſyſtem; and every fiſh, whatever he 
the mechaniſm of its reſpiration, has this power. 
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niſm of their gills, I proceed next to explain the ©: 
culation of their blood, how their blood is oxydatcd. 
and how it is diſtributed over the body. 

A fiſh and an amphibious animal have both 91 
them the ſimple heart, conſiſting of one auricle un 
ventricle, but with this ſingular variety, that th: 
Frog, for example, wants the heart belonging to th: 
lungs, a ſmall artery only from the common ſyitem 
performing the office; while the fiſh again wants the 
heart, which ſhould circulate the blood through the 
body, and has that heart only which belongs to the 


lungs. The whole blood of the fiſh paſſes through 
this 


* 
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this ſingle heart, and therefore the whole maſs circu- 
lates, parcel by parcel, through the gills, for every 
time that it circulates through the body, We ſhall 
begin its circulation, then, at the heart. Firſt, The 
- whole blood of the body is returned into the heart of 
1 Skate, for example, by two great veins (aa)—Theſe 
two great, veins deliver it into a vaſt auricle, or reſer- 
voir rather, which lies over the heart (6 b)-—The au- 
ricle delivers it into a ſtrong ventricle (c)—whoſe ac- 
tion is further ſtrengthened by the action of its aorta, 
which from the heart up to (d ),—where the valves 
are, is very muſcular and powerful, and conſtitutes, 
in a manner, a part of the heart. But this great veſ- 
ſel muſt in this ſpectes of circulation change its name, 
lor it really is not an aorta, has nothing to do with 
the body: both the heart of a fiſh, and this its only 
veſſel, belong entirely to the lungs or gills, and as 
theſe are called the bronchiæ, this is the bronchial 
artery. The gills of this fiſh are five in number on 
each fide, and on each fide the bronchial artery gives 
out two branches (e and f)—which ſerve the five 
gills :—(e) the lower branch is large, and ſerves the 
three lower gills—( f) the higher branch, which goes 
off like one of the arms of a croſs, ſerves the two up- 
ber gills. ; ; 
Secondly, Theſe arteries being diſtributed along the 
gills, divide into exquiſitely {mall branches produ- 
cing that feathery appearance which is ſo beautiful. 
Thoſe minute ſubdiviſions of the bronchial veſſels ex- 
pole the blood to the air. This may explain to us 
how in the human lungs the expoſing of the blood, 
even with the interpoſition of membranes and of the 
arterial 
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arterial coats, may be ſufficient for the oxydation gx 
the blood. All the blood thus oxygenated is return. 
ed by veins, correſponding exactly in number and 
arrangement with their arteries ; and the heart being 
turned aſide, as in figure 2. and all the other viſcera 
taken out, the veins are ſeen accompanying their ar. 
teries and emerging from the gills at (gg g)—anq 
they are ſeen at (þ)—to form the aorta. 

Thirdly, The aorta (i) —is formed by the veins of 
the gills, and the veins of the gills lie cloſe upon the 
Kull of the fiſh, and the aorta upon the back-bone; 
and this veſſel is in one ſenſe a vein, ſince it is a 
continuation of thoſe veins which return the blood 
of the gills; but both in office and form it is a true 
aorta ; in office, becauſe it diſtributes blood to the 
whole body; and in form, becaule it no fooner ſwell; 
out into the ſhape of an aorta than its coats grow 
hard, ſtrong, muſcular, fit for its office, while thoſe 
of the veins from which it is formed are pellucid, de- 
licate, and very tender. The aorta is full ofthe oxy. 
dated blood of the gills; and although, by the deli- 
cate circulation of the gills, it has loſt all communica. 
tion with the heart, it, without the intervention of a 
new heart, circulates this oxydated blood over the 
body to all the muſcles, glands, viſcera, &c. 

The veins which return the blood of this aorta arc 
the ordinary veins ; they arrive in two great branches 
at the heart, and need not be further explained. 

I will not be at the trouble to repeat the tediou: 
calculations of authors concerning the immenſe 1ur- 
face which the gills expoſe: Let the itudent look to 
the gills, and he will preſently, with the help of this 

ſhort 
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tort ſketch, underſtand how the whole function goes 
on. 
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FIFTH SPECIES or RESPIRATION, 
VIZ. THAT OF INSECTS. 


There is in this kind of reſpiration no breathing 
organ like the lungs, but tracheas or air-tubes by 
which air enters into all parts of their body. 

What is moſt perplexing in this ſpecies of reſpira- 
tion is the prodigious quantity of air which theſe 
creatures receive; the little connection betwixt the 
air-tubes and the heart; the impoſſibility of tracing 
blood-veſſels from the heart to the various parts to 
nouriſh them; and the clearneſs with which we ſee 


their air-tubes branching over all parts of their body. 


The ſtomach, bowels, and other viſcera, the legs and 
wings, even the very ſcales of inſects, have branches 
of the air-tubes dividing over their ſurfaces like the 


delicate veſſels of leaves and flowers. In ſhort, the 


magnitude of theſe air-tubes is quite ſurpriſing ; and 
their branchings are ſo minute, delicate, univerſal over 
all the body, that it looks almoſt as if the air-tube 
had exchanged functions with the heart and arteries. 


It 


—— — ͤ —— - 
- —— — — — —— 


160 OF RESPIRATION, 


It is plain by theſe expreſſions of admiration ti. 
I do not mean to attempt fo difficult a ſubject as thi, 
at preſent: I only mention dithculties which it ;. 
ſurpriſing that others have not declared and inveſti. 
gated, for nothing can be more intereſting. The little 
that we do know ſhall be ſimply and plainly told. 

The forms of inſets are often very ſtrange, their 
lives very irregular, ſometimes in water, ſometime; in 
air; many of them begin in Worms, and end their 
lives as Flies and Moths; and according to theſt va. 
rieties of their form, or life, or generation, their ajr. 
tubes are various. 

Sometimes, as in the common Bee, they have nearly 
the form of lungs: They begin like two bags, reſen- 
bling thoſe of the Alga Marina, or ſea-weed, in ſhape; 
and theſe bags diſtribute pulmonary tubes, with oe 
caſional bag: like dilatations in the courſe of the tubes, 
through all the body. More commonly the air tubes ot 
inſects are direct tubes, mere tracheas, of a very ſin- 
ü gular conſtruction; they have rings like the trachea; 
of animals; they have a delicate membrane cover- 
lf ing theſe rings and forming them into a tube: the 
tube continues always rigid like a flexible catheter, 

or other tube of twiſted wire not liable to collaple: 

if They begin by many open mouths opening along the 
. ſides of the inſect, and they terminate in myriads ot vel- 
ſels, which, in their forms and progreſs over the vati- 
ous parts of the body, reſemble blood-veſlels more than 
it is eaſy to conceive, Theſe air-tubes being thus 
rigid, are always full of air, and by their refractions 
through the tranſparent parts of the inſect's bod) 
they give it in the microſcope a great degree of bril- 
7 We liancy; 
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lianey; as for example in the Louſe, whoſe air- tubes 
make the brilliant lines and points which are con- 
traſted like a ſilvery colour with the dark and opaque 
parts; or in the Mite, which is as beautiful in the 
microſcope as the Louſe; and when the larger inſects 
are prepared by drying and varniſhing, and preſerved 
in turpentine, the air- tubes are beautiful. Of theſe 
curious particulars, the openings of the air- tubes are 
beſt ſeen in the Worm from which the common 
Butterfly is produced; we count theſe holes down the 
ſides one, two, three; we name them puncta reſpira- 


toria, ſpiracula, or moſt commonly ſtigmata: (Vide fi- 


gure 1.) Their tranſparency and brilliancy is well un- 
derſtood from the view of the microfcopic Louſe, (fi- 


lar form in which they 
reſemble more the 
lungs of animals is 
ſeen in the pulmonic 
bags (a a) — and the 
tracheas or air-tubes 
(55) —of the common 
Bee, (figure 3.) Their 
exquifite branchings 
through the various parts are well ſeen in the 
drawing of the air-tubes which run along the wings 
of a Bee (figure 4.), or thoſe which twiſt and ramify 
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round the inteſtines and ſtomach of a Worm; and it:; 
not to be forgotten, iha: though the beginnings oft 
theſe tubes in their great tracheas and near the pune. 
ta reſpiratoria are quite tranſparent, their extreme 
branches are beautifully white like veſſels filled with 


chyle, or rather one might be apt to miſtake them for 
nervesg \& 3 


b 


Of the way in which this function is performed, 
there muſt be more varieties than we can know or com- 
prehend : this we may lately conclude from the little 
that we do know, finding the variety fo very great. 

Almoſt all inlets have their puncta, like thoſe of 
the Caterpillar, ranged along the fide, and inofcula. 
ting like thoſe of the Louſe from branch to branch 
often the puncta open along the fides ; but in place of 
inoſculating from branch to branch, all round one 
fide, they inoſculate acroſs the belly, the one fide com- 
municating with the other. Ibis is beſt oblerved in 
the ſmall Worm from which the Bee proceeds (vide 
Fig. G.), which is a magnified drawing of the Bee- 
worm. And here it muſt be oblerved, that, as in other 
inſects, always the ſtigmata or breathing points cor- 
reſpond neatly with the folds or rings while it con- 
tinues a Worm, and with the ſcales or diviſions of 
the body when it becomes a Fly ; in the Bee-worm 


alſo the inoſculations anſwer to the flexures or joints 
of the body, 


[1 
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Often when the inſect lives in water, it has only 
two puncta reſpiratoria : theſe puncta begin either in 
the ſnout or 1n the tail; they are the openings of two 
great air-tubes which run down each fide of the in- 
ect like two aortas, and the inſect has means of riſing 
to the ſurface, takes dowa a bubble of air along with it, 
and diſcharges a bubble of air before it riſes again : of 
this nature are the air-tubes of that Worm from which 
the Ephemeris proceeds. The ſketch of the Ephe- 
meris and its air-tubes is given in figure 7.—-This Fly 
has but two ſpiracula ; they are ſo ſmall towards the 
neck, where their commencement is, that their mouths 
cannot be eaſily found. The two great air-tubes 
(a a) are ſeen like two aortas running all along the 
body, —and their minuter branches (6 5) are ſeen ra- 
mifying beautifully upon the abdominal muſcles and 
other parts. Many inſects are aquatic when firſt 
they are hatched from the egg. They have little 
gills which ſerve them while they continue in the 
water, as, for example, the Ephemeris Fly ; but along 
with theſe gills they have the ordinary ſtructure of 
air-tubes, and the day on which they emerge from 
the water, the gills ſhrink, and the air-tubes begin 
their function; and theſe changes ſucceed each other 
very rapidly in all inſects, but moſt eſpecially in the 
Ephemeris, which is deſtined to live but one day. 

It is moſt of all ſingular, that in ſome inſects the 
number of reſpiratory points, or puncta, changes ac- 
cording to the various conditions or ſtages of their 
exiſtence, For example, a Worm which crawls among 
the duſt, fince it muſt breathe leſs eaſily, has more 
puncta than when it has changed its tate to that af 
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a Fly, and has its puncta very freely expoſed to the 
air: in the Rhinoceros Beetle the Worm has more 
puncta reſpiratoria, and cloſer, becauſe it crawls on 
the ground amidſt mud or duſt; they are leſs ny. 
merous in the Fly, as always its air-holes are more 
freely expoled ; and when the Beetle is actually fy. 
ing, thoſe puncta which were cloſed by the caſes of 
the wings are fully opened; ſo that the inſect breathe; 
more freely, and perhaps its body is lightened, ſo that 
it flies more eaſily: it is alſo particular, that in the 
full- grown Beetle, though the puncta be leſs in num. 
ber, the lungs are enlarged, they both change their 
form and become more capacious; for the tubes arc 
mere tracheas or ſtraight lines, with direct branche: 
in the Worm, but in the Beetle they are dilated fron; 

point to point into air-bags. | 
Inſects in general are bred in eggs, transformed 
into Worms, afſume then the form of an aurelia, that 
is, of a Fly, ſmall but full formed, with its legs drawr. 
up, 1ts wings plaited and folded, ready at all point; 
to burſt from the covering which ſurrounds it ; for 
both in poſture and in the membranes which fur- 
round it, it reſembles a foetus. In theſe three ſtages 
it ſtill is nouriſhed by air-tubes: they open by puncta 
reſpiratoria while it remains a Worm; the ijame purc- 
ta ſtill ſerve it while it is wrapped up au aurelia o: 
concealed Fly; when the Fly burſts out, the lam: 
puncta, the ſame tubes, which have ſerved in its for- 
mer ſtages, ſerve it ſtill ; only this is moiſt curious, 
that when from a Worm it proceeds a Fly, the ſkin 
which it rids itſelf of (crawling out of it and puſhing 
with its feet) carries off along with it many of the 
T interna! 
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internal parts; the mouth, the anus, and eſpecially 
all the reſpiratory tubes, loſe an internal ſkin, at the 
ame time that the old ſkin or flough is puſhed off 
from the outward ſurface of the body; and when the 
puncta are thus changed, they are left more open than 
before, and often their number is changed. For the 
drawing of this flough or ſkin (a)—from which the 
Worm has juſt diſengaged itſelf, and the oldair-tubes(5) 
—inverted, and adhering to the caſt ſkin, ſee figure 8. 
which is the figure of the Coſſus, an affected name by 
which Mouffet and others have choſen to diſtinguiſh 
the Worm from which the Horned Beetle proceeds. 
Theſe are the various ways by which inſeQs are 
ſupplied with air; and nothing can be more intereſting 
than to obſerve the valt proportion of air - which they 
draw in, as if they lived upon that element; the in- 
finite care with which Nature has guarded this main 
function in inſects, ordaining ſo many various ways 
by which they may in ſome ſenſe fill their ſyſtem 
with air. The variety of ways is changed, and ſuited, 
45 I have oblerved, to their various ways of life, and 
to the various conditions and ſtages of their life ; 
while they are Worms, when they are involved foe- 
tuſes, and when they have burſt their ſhell and are 
full grown. In ſhort, Worms, aureliæ, Flies, Beetles, 
Bees, and all forms of inſects, have all of them their 
wacheas by which they breathe a wonderfully large 
proportion of air. 
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There can be no miſtake concerning the function 
of their air-tubes and of their heart; it is ignorance 
or inattention only that can cauſe confuſion: the 
heart of a Caterpillar, of a Snail, of the Worms from 
which various Flies are produced, are ſeen diſtinaly 
through their tranſparent body, running down their 
back in form of a tube, ſometimes lightly oval, ſome- 
times having frequent dilatations, always throbbing 
with diſtin and equal ſtrokes. 

Nor can there be any miſtake that it is air they 
breathe ; for before we diſſect an inſect, we mult kill 
it; the contortions of a live Caterpillar prevent ll 
deliberate diſſection, or even a view of the parts; vs 
may poiſon the inſect, as with turpentine or ſpirits; 


we commonly drown it: this is done by immerſing |! 
i 
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in a little tepid water. Nay, we find a thing which is 
at firſt inconceivable to be really true, that not- 
withſtanding the inoſculations of the air-tubes with 
each other, which ſeems to provide againſt all ſuch 
effects, when we cloſe up the ſtigmata of an inſect 
one by one, the parts become in the ſame proportion 
paralytic 3 if we varniſh over the ſtigmata of one 
ſide, that fide becomes paralytic ; if we varniſh over 
the ſtigmata of both fides up to the laſt holes, the 
inſect lives, but in a very languid condition, it ſur- 
vives in a kind of lethargic ſtate for two days, with- 
out any pulſation in its heart; if we alſo ſtop the two 
higheſt holes, it dies. 

Of all the examples of reſpiration, that which 1s 
reported by Spallanzani is what I moſt wonder at, and 
cannot but doubt. In aceſcent liquors, or the juices 
of animal bodies, animalcules are ſeen plainly with ſim- 
ple glaſſes, moving ſometimes rapidly, ſometimes ſlow- 
ly; but never hitherto has any author pretended to ſee 
their lungs or heart. Mr Weite . "s that . 


that in the centre of each ellip-I Ai 
ls he ſees two ſtars, which are A : - 8 


motion, whether the creature 8 or moves. Tach 
ſtar like body has in its centre a ſmall globe, and 
every three or four ſeconds the globules are blown up 
ſlowly to three or four times their natural ſize, and as 


lowly compreſſed again; and every time that the ra- 


dit are inflated the central globule ſubſides. On one 
fide of theſe ſtar-like bodies there is an oval part, 


which is continually agitated with a trembling mo- 
tion; he calls the ſtar-like bodies lungs, and the oval 


body 
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body he thinks is the heart.“ Spallanzani ſurely has 
forgotten that he is ſpeaking of lungs in an aquatic 
inſe& : if theſe ſtar-like bodies have any ſuch uſe, they 
muſt be gills. 

Theſe are the animalcules which Buffon called gr. 
ganic germs, and from which, as materials and pieces, 
he built up the animal body. But if all this be true, 
then the day is come which he little expected, when 
the organic particles, on the faith of which he built 
all his ſyſtem of generation, are proved to be liying 
and moving animalcules, voracious of food, deyour. 
ing each other, breathing air, and having a viſible 
pulſating heart ; animalcules depoſited from the atmo. 
ſphere, and generating like other inſects of their 
kind. 5 

Thus we are convinced of the importance of reſpi- 
ration, and the abſorption of air in all living creatures, 
from Man even to the meaneſt reptile; and not leaſt 
needful in the laſt and loweſt order, which receive in 
proportion a fuller ſupply of air than fiſhes, amphibiæ, 
or Man; one point chiefly confounds the little kno'r- 
ledge that we have on this ſubjeR, viz. that many in- 
ſects live beſt in the fouleſt air. 
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CHAP. IV, 


OF THE PECULIARITIES IN THE CIRCULATION OF 
THE FCETUS. 


Lan peculiarities of the fetus all relate to the oxy- 


the circulation of the blood without any need of its 
paſſing through the lungs, enabling the fœtus to live 
wanting that function in its mother's womb, 

1. We are aſſured that the blood which comes to the 


value than that which the fœtus returns to the mo- 
ther's ſyſtem. Either this blood is reſtored to all its 
properties merely by paſſing through the mother's 
ſyſtem, and what is thus drained off from the extre- 
mities of the mother's ſyſtem is more than ſufficient 
for the life of the child; or, without ſuch direct com- 
munication, the placenta performs to the fœtus a func- 
tion equivalent to that of the lungs. Then this blood, 
whoſe value and properties muſt be loſt, if puſhed 
through the circulation of the liver, paſſes only in 
part through the liver, while a chief ſhare of it goes 
by a fide paſſage, which is called the pucrtvus or ca- 
NALIS VENOSUS, under the liver, directly to the 
heart &. 
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dation of the blood, and are ſuch chiefly as fulfil 


fxtus through the umbilical vein is pure, or of greater 
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2. This blood does not paſs through the circulation 
of the lungs; perhaps it ſhould not paſs; for ther. 
being no reſpiration, no air admitted to the lungs, the 
blood might rather be contaminated; perhaps it can. 
not paſs, the lungs never having been expanded with 

ir: but, however that be, there is a ſide paſſage for 
conveying it from the right to the left fide of the heart 
clear of the lungs. For this uſe is the rogaysy 
OVALE, which is an opening of no inconſiderable {ze 
betwixt the right and left auricle of the heart; jt; 
area is as large as that of the vena cava; and it is ſuf. 
ficient, without the help of the ductus arterioſus, tg 
convey the blood freely from right to left. 

3. The DpucTus ARTERIOSUS ſerves quite another 
uſe ; for though the circulation of the aorta is well 
maintained in the adult body by the force of one ven. 
tricle only, yet in the fetus one ventricle will not 
ſuffice. In the fœtus the heart muſt puſh its blood 
not only through that ſyſtem of veſſels which is with. 
in the body, but alſo it muſt puſh it onwards through 
a ſecond circle of vellels, viz. thoſe of the placenta ; 
for the 1liac arteries do not deſcend into the thigh 

and pelvis of the fetus, but the iliac artery itlelf, 
with little diminution (very ſmall branches only be- 
ing given downwards into the pelvis and thigh), turns 
upwards along the ſide of the bladder; and theſe two 
arteries going out from the navel, form the umbilical 
cord; and the heart of the foetus has to give lite and 
action not only to its own internal ſyſtem, but ts 
theſe two arteries comprehending the chief bulk ot 
the aorta, which run out to the diſtance of three feet 
along the umbilical cord, and which make woncertul 

conyalutions 
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-onvolutions in the placenta, and terminate with ex- 
'reme minuteneſs upon its ſurface, It is this which 
,ccaſions the neceſſity of the ductus arterioſus, which 
is merely a union or inoſculation of the pulmonic 
artery with the aorta. This union 1s formed by a 
great branch of the pulmonic artery in the foetus, 
joining the aorta below its curve. This great branch 
(for it is greater than the two branches which go 
to the lungs) is named the ductus arterioſus, and 
may be defined an inoſculation betwixt the pulmonic 
artery and the aorta, ſo very large, that it gives the 
aorta of the fœtus twice its natural ſize and propor- 
tion, and enables the blood of that artery to have the 
fall force of both ventricles ; of the left ventricle 
through the aorta, and of the right ventricle through 
the ductus arterioſus by one ſynchronous ſtroke. 

4. The contaminated blood of the fœtus muſt be 
returned to the mother, or at leaſt th the placenta ; 
for which purpoſe the two iliac arteries are reflected 
along the fide of the bladder as I have juſt explained. 
I fay the iliac arteries without reſerve, becauſe the 
hypogaltric and femoral arteries, that is, the arteries 
of the pelvis and thigh, though they are the largeſt 
branches of all the body in the adult, are in the feetus 
extremely ſmall; and thence that ſmallneſs of the 
ower extremities compared with the largeneſs of the 
read, which characterizes the child, and which it 
takes years to redreſs, 


DUCTUS VENOSUS, 


Tavs haye I defined theſe parts and their uſes, in 
Y 2 order 
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order that their ſtrict anatomy may be the more ea. 
ſily explained; and the part firſt mentioned, viz. the 
ductus venoſus, is the part moſt difficult to be un. 
derſtood, and never without the help of a plan, lu 
my plan I have endeayoured to elucidate theſe 
points. 

Firſt, The mere anatomy, connections, and inoſcu. 
lations of the veſſels; ſhowing how the umbilical ven 
brings in the blood of the mother ; how that vein 
ſpreads in the liver and feeds all its left fide with 
blood; and how the ductus venoſus carries part of 
that blood away from the circulation of the liver, con. 
ducting it directly onwards to the right fide of the 


heart. 


Secondly, I have endeavoured to explain what parts 
of the liver each branch ſupplies, and how theſe ve. 
ſels lie in the liver of a new-born child. 

Thirdly, I have contraſted with this the change 


of form in theſe ſame veſſels, when, as happens in the 


adult, the form of the liver is changed, and the ductus 
venoſus and the umbilical vein are obliterated, and 
gone or converted into ligaments of very trivial uſe or 
ſize. 
The blood from the maternal ſyſtem tranſmitted 
through the placenta, and oxydated, or having un- 
dergone ſome change equivalent to oxydation, comes 
down along the umbilical vein :—the vein enters by 
the navel, adheres to the inner ſurface of the abdo- 
men, enters into the liver at the top of that great 
tranſverſe cleft which divides the liver into two lobes; 
and after entering the liver, it begins, as if it were the 
regular 
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regular and peculiar veſſel of the liver, to diſtribute 
ranches through its ſubſtance from right to left. 

In figure 1. —(aa) ſhows the umbilical vein— 
(5) the point at which it enters the liver—(c, d, e, f,) 
branches given to the ſubſtance of the liver, till at 
laſt it gives off (g)—a very great branch, which is 
indeed the chief trunk for the left ſide of tlie liver; 4 
it branches out in the liver like the oppofite trunk 
(). But I cut it off ſhort, leſt it ſhould confuſe the 
plan. Next comes (þ)—the ductus venoſus, whoſe 
office is important, but whoſe ſize is not quite what 
we ſhould ſuppoſe. It comes off direct from the um- 
hilical vein ; its courſe is ſhort, and a little curved ; it 
joins at (z)—the largeſt of the hepatic veins, i. e. of 
thoſe great veins which return the blood from the li- 
ver, and along with it goes directly into the right 
auricle of the heart, which is marked (*).—This, per- 
haps, might ſuffice as a deſcription of the ductus ve- 
noſus ; but it is convenient, and will make a clear 
ſubject, to finiſh that circulation of which this ductus 
venoſus is one of the chief difficulties. 

This I confider as the end of the umbilical vein, 
for here its circulation ends; or, if it ſends blood into 
the right branch of the vena portz, its proportion is 
but ſmall. But the vENAPORTAE (which is juſt the 
collection of all the abdominal veins into one trunk, — 
of the ſplenic vein (1)—of the meſenteric vein (2)— 
of the hemorrhoidal vein, i. e. the vein from the pel- 
vis (3);—the vena portæ, I ſay, compoſed of all theſe 
veins, is the true vein of the liver. 

The branches of the vena portæ are 3 into 
2 trunk at (#)=that trunk enters the liver at (Hit 


divides 
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divides into two great tranſverſe branches at (n) and 
(a- the one ſerving the right ſide of the liver and the 
other the left; but in the fetus this left branch (n) 
is not known as the limb or left branch of the vena 
portz, but looks rather like the right branch of the 
umbilical vein ; indeed, it is named ſo by Mr Ber- 
tin. | 
But that I may not convey vague uncertain notions 
of veſſels apart from the organ which they are to ſup- 
ply, I have in figure 2. laid theſe veſſels upon an out- 
line of the liver; by which I am ſure to explain cor- 
rectly, 1. How the umbilical vein (a) enters at (5) 
into that great longitudinal cleft which parts the liver 
into two lobes. 2. How it begins, as if it were the 
peculiar veſſel of the liver, to diſtribute its branches 
(c, d, e, f,) from right to left. 3. How the laſt great 
branch (g) of the umbilical vein is the left trunk 
for ſupplying the left fide of the liver with blood, 
4. How the ductus venoſus (5) goes off in the moſt 
dire& manner from the umbilical vein, and the faireſt 
for receiving its full proportion of blood ; and how it 
carries that blood directly onwards to the back of the 
liver, or that part which touches the diaphragm, and 


there the ductus venoſus enters the heart *. 
But 


The lobes of the liver in figure 2. are marked thus :—(1) The 
great right lobe—(2) The great left lobe — (3) The little lobe, or 
Lobulus Spigelii, lying betwixt them; and it ſhould be remember: 
ed, with regard to the poſition of the liver in this drawing, that it 
ſtands upright, as if pulled up by pulling at the umbilical vein (4) — 
or at the round ligament, which is the ſame thing (for the vein ts 
converted into this ligament), ſo as to bring it into a perpendicular 
poſture, and ſhow the back line of the liver (4, 4)—where it touches 
the ſpine and diaphragm. 
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But my third plan explains the adult liver as if theſe 
branches had never exiſted. The two firſt plans ſhow 
what are its veins.in the foetus. This third plan ſhows 
what are its proper and permanent veins; for thoſe pe- 
culiar veins which we find in the child are accommoda- 
tions for the foetus, are ranked among the peculiarities 
of the foetus, and are, when the child is born, oblitera- 
ted by a new circulation; and, what is very curious, 
by a circulation which goes through the ſame veſſels 
in a retrograde courſe. 

In this third plan I repreſent the liver of the 
adult; I confider only the vena portæ, which is its 
proper vein, and 1 give the vein and the liver it- 
ſelf a new and more ſimple form. This plan is 
drawn from an adult liver, moſt of its ſubſtance 
being diſſected away.—(a) Marks the right lobe— 
(b) the left—(c) the lobulus Spigelii Theſe are 
ſufficient to mark the more important points, and 
I have not ſpared the ſubſtance of the liver in 
other parts where veſſels were to be ſhown.—(d) Is 
the ſhape of the vena portæ tied after injection, and 
cut ſhort and twiſted a little ſo as to make it ſtand al- 
moſt perpendicularly—{(e) and (F) are the two great 
lateral branches going to the right and left ſides of 
the liver; and this cylindrical part of this very great 
vein is called the ſinus of the vena portæ. It is ſo 
tormal, lies ſo fairly at right angles with the vena 
port;e, goes ſo regularly into two equal limbs, the 
branches too, even when ſpreading in the liver, are 
{0 formal, that it looks more like a piece of human 
mechaniſm than any thing belonging to the living 
body: it appears fo here, not from the Riff and awk- 
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ward forms which a plan muſt have, but becauſe it ;, 
thus in nature. The right branch () is diſtributed 
very formally to the right fide of the liver: (Y) The 


oppoſite branch is diſtributed as formally to the left . 


and there is no mark or note by which it can he 
known that this left branch had ever proceeded from 
the umbilical vein, or been filled by it, or been any 
thing but what it now appears, the left branch «of 
the vena portæ correſponding moſt regularly with 
the right. And in the ſame way it may be obſerved, 
that the middle veins of the liver (i, &, I, m,) are now 
plainly known to be legitimate branches of the vena 
portæ, though they appeared in the fœtus to be pro- 
per branches of the umbilical vein : they are named 
ſo by Bertin and others, the beſt anatomiſts; but plain. 


ly they are not ſo, becauſe the umbilical vein (ſince 


theſe branches go off at an angle) filled them only 
by a backward courſe, while here in the adult they 
are filled by their natural trunk, the vena portæ, in a 

more natural way. | 
Now, by glancing the eye from the circulation ot 
the foetus to that of the adult, we obſerve theſe chan- 
ges: Firſt, The liver of the foetus has blood circu- 
lating in two directions; the right fide of the liver i 
filled from the vena portz, the left ſide by the um- 
bilical vein. The liver of the fœtus having two vein 
has a large quantity of blood, a growth larger than 
that of any of the viſcera; and indeed the liver alone 
ſeems to fill all the upper region of the abdomen. 
'This is changed when the child is born ; the umbili- 
cal circulation is cut off, and the liver of the child 
ceaſes to grow but in proportion to the other 
| 8 parts. 


parts “. Next, we obſerve in the foetus how the um- 
vilical vein runs into the left branch of the vena por- 
te, inſomuch, that the left branch of the portæ has 
not any determined form; nor has the ſinus venæ 
portæ, or the horizontal ſhaft of this vein, that peculiar 
and formal ſhape which I have already obſerved. This 
ſhape, then, of the ſinus venæ portæ, is not to be 
looked for in the child, and is not found in theſe 
plans. 

Again, we find in the adult thoſe blood-veſſels ob- 
literated which ſerved ſuch peculiar uſes in the fetus; 
the blood which flowed formerly into all the left fide 
of the liver by the umbilical vein now comes along 
the vena portz ; theſe veins are now working their 
blood forwards in a retrograde courſe; the blood which 
flowed once in the direction (i) Nꝰ 2. runs now in 
the direction () Ne 3. ; 

In this plan are ſeen alſo the hepatic veins, or 
branches of the vena cava, in the liver. Theſe three 
great veins marked (///)—are the returning veins, 
which carry back to the heart that blood which the 
vena portæ (aſſuming the office of an artery) circu- 
lates in the liver ; and it is with one of theſe that the 
ductus venoſus joins before it enters the heart. 


Vor. II. 7 FORAMEN 


* 8 * 
r 


One is forced to ſpeak this unphiloſophical language, though 
the ſize of the liver in the foetus is as juſt and well proportioned to 
the fœtus, as that of an adult body is to an adult body. 
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FORAMEN OVALE, 


Tur foramen ovale, the ſecond peculiarity of the 


foetus, is a hole of no inconſiderable ſize, tranfmit. 


ting the blood freely from the right to the left fide gf 
the heart. Its uſe is obvious, even from a genen 
view of the ſyſtem; and when we look more cloſch 
into its mechaniſm, its uſes are completely explained, 
Its valve being placed on the fide of the left auricle, 
perfectly ſettles (and that by the only authentic proot) 
the courſe of its blood: and, ſatisfied with the de- 
icription which I am now to give, I decline all di- 
putes 


K 


EXPLANATION of the PLan of the FogAMEN Orars. 


(a) The aſcending cava, with its hepatic branches (000 — 


(c) The deſcending cava,—(d) The right auricle, where it hes age 


the roots of the aorta and of the pulmonic artery - (i) The iſh 
Veuſſenii, as it is called, or circle which ſurrounds the oval hole 
() The valve of the foramen ovate—(n) A ſmall opening, whici 
we always find towards its upper part — (o) The opening toward 
the ventricle.— This plan is intended chiefly for ſhowing the true 
place of the foramen ovale ; its anatomy and juſt form is better re. 
preſented in the true drawing which ends this ſubject. 
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putes about the nature of this opening, or its valve. 

This is a ſubject which diſputes may perplex, but 

cannot explain. Another reaſon which I have for 

declining ſuch controverſies, is this: It is an eaſy 

matter to impoſe upon a whole academy, eaſier by far 

than upon one ingenious man: and thus it came to 

pals that in the French Academy each theoriſt brought 

diſſections of the heart and foramen ovale ſuited to his 

own doctrines; each, when convenient, changed his 

ground a little, and brought new diſſections; and thus 
valves and auricles, foetal and adult hearts, double 
Cats and human monſters, made their annual exhibi- 

tions in the halls of the French Academy: the So- 
ciety never ſickened nor tired, and the rareeſhow 
laſted exactly one hundred years. 

What kind of doctrines were current at ſuch a time 
it is almoſt ſuperfluous to explain ; yet I think it not 
amiſs to remark two examples, of 'obduracy on the 
one hand, and of ingenuity on the other, in two of 
the greateſt men. Mr Mery had conceived notions 
about the circulation of the blood in the foetus, which 
can hardly be explained“; but it was one point eſſen- 
tial to his doctrine, that the blood in the fœtus mo- 
ved directly from the left auricle to the right. He 
22 was 
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* All that can be done towards the explaining it in one word is 
this: He “e fancied that the right cavity of the heart was ſo large 
and the left ſo ſmall, that always the left ſide was obliged to diſ- 
gorge again upon the right ſide ; and this was the meaning of the 
blood ruſhing through the foramen ovale from the left ſide to the 
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was forced to deny that the foramen ovale had a 
valve; and this doctrine he continued, with many 
quirks and tricks, to maintain to his dying day, Mr 
\Wintow agreed with Mery ; he ſaid, that the foramen 
ae hed no valve; that though it had a membrane, 
membrane performed nothing of the office of a 
.alve z that the blood paſled freely from right to left, 
or from left to right, as occaſion required; that 
thus the two auricles were as one. He forgot for a 
time that there is but little circulation in the fatal 
lungs; that the right auricle is filled with all the blood 
of the body, while the left is filled very ſparingly by the 
pulmonic veins. From theſe data it is plain, that the 
balance muſt always be in favour of the right auricle; 
that it always muſt be more full of blood ; that with. 
out ſome valve the blood muſt ruſh with a continual 
preſſure from right to left; while, again, the place of 
the valve is itſelf a demonſtration that the blood can- 
not paſs from left to right. Winſlow, when he ſome 
years after perceived that he had ſpoken 1dly upon 
this ſubject, left Mr Mery among his fooliſh argu- 
ments and diſſections, and retracted all that he had 
written with a manlineſs of ſpirit which deſerves to bg 
recorded, 

The foramen ovale is not ſo ſtrictly oval, but is ra- 
ther round. In the plan it appears oval, becaule there 
I have endeavoured to repreſent the condition of the 
veſſels when the heart is dilated and the veſſels full; 
but when we lay it out for demonſtration or for 
drawing, it appears, as in the drawing, of a rounded 
ſhape. 

The oval hole is in the partition betwixt the two 

De pat auricles 
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auricles at its very backmoſt point; for, in fact, tho 
auricles touch each other only behind; at their fore 
part they are ſeparated from each other by the 
roots of the aorta and pulmonic artery, as may be 
ſ-en in any of the plans. We look then for the fora- 
men ovale at the very backmoſt part of the right 
auricle ; or rather it is placed ſo high in the au- 
ricle as to ſeem to belong rather to the root of the 
cava deſcendens.—A ring riſes round the borders of 
the hole, very prominent, and exactly like the ring of 
the meatus auditorius internus in a child. —This was 
named 1STHMUS VEUSSENII z but this conceited name 
of iſthmus, which Veuſſens gave it, is quite unintelli- 
gible, and it muſt be changed for that of the CIRCULUS 
FORAMINIS OVALIS, the ring or circle of the oval 
hole.—This circle is thick at its edges; very ſtrongly 
muſcular, like the muſculi pectinati of the auricle; in 
ſo much that authors of ſome character have thought 
this a ſphincter for the oval hole. There is no doubt 
a kind of decuſſation of the fibres at each end af the 
oval hole; ſo that theſe fibres, forming a ſort of pillar 
on each ſide or edge of the foramen, the name of Pil- 


lars of the Ring, or COLUMNA FORAMINIS OVALIS, is 


leſs exceptionable; though theſe pillars, or any thing 
deſerving ſuch a name, will not be eaſily found by one 
beginning anatomy, | 

Tae valve of the oval hole lies entirely on the left ſide, 
as the round edges of the right fide may demonſtrate. 
By taking the blunt probe, we find we can lift it to- 
wards the left ſide; but being puſhed towards the 
Tigat fide, it riſes into a ſort of bag, and oppoſes the 
probe, The valve is perfectly tranſparent ; it ſeems 
7 delicate, 
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delicate, like all the other membranous valves, but Y 
really ſtrong. There is often left, after the cloſing of 
the valve, a ſmall opening at its upper part. The 
valve cloſes foon after birth: the hole is fo large, that 
this membrane forms a very large ſhare of the parti- 
tion betwixt the auricles ; its tranſparency is ſuch, 
compared with the reſt of the walls, that it is as di. 
ſtinct in a boy or in an adult as in a fetus. | 

This is the anatomy of the oval hole, and of its 
valve ; and this proves, and any one who examines it 
will entirely be convinced, that the blood of the fœ- 
tus paſſes through it from right to left *. 


VS 


75 
ny 11 660 


This heart of a fœtus had all its parts cut away, fare only tha 
ventricles (a a)—the vena cava, with a blow-pipe in it (5) —aud the 
wall or partition betwixt the auricles (cc) which is here unfolded, ta 
ſhow the foramen ovale. The muſculi pe&enati, or muſcular fibres of 
the auricle, are well ſeen at (4 1).— (4) Is the circle of the valve, 
the annulus foraminis ovalis.— (e) Is the valve itſelf. — (i) Is the {mall 
opening in the uppe r part of the valve, where the valve falls lack, 


and ready to open,—(m) Is one of the tricuſpid valves, or of 250 
| | valves 
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DUCTUS ARTERIOSUS. 


Tur ductus arterioſus I have defined a great inoſ- 
culation betwixt the pulmonic artery and the aorta ; 
not for the purpoſe of conveying away that blood 
which ſhould paſs through the lungs, but for giving 
to the blood of the aorta the propelling power of both 
ventricles: and how well it is able to perform this office, 
will be eaſily ſeen from the drawing on my margin f. 

The pulmonic artery 
of the adult divides, as 
has been marked in all 
my former plans, into two e 
great arteries, one going 
to the right fide, another 
to the left; but in the | 
fœtus there ariſes a mid- 
dle branch betwixt theſe ' 
two. It is larger than 
both put together; it is 
in the middle, and ſo 
comes moſt directly from 


- a. 


Duckies «© trtertons 


the heart; it goes in a WE 4 


— 


ſtraight 


——— 


valves which guard the right auricle; and both this and the valve of 
the foramen ovale appears ſo bright againſt the blackneſs of the 
heart, becauſe they are tranſparent, and the light is made to ſhine 
through them, which is the beſt way of demonſtrating the valve of 

tle foramen ovale. | 7 | 
＋ This ſketch is taken from a little preparation made on purpoſe, 
where a quill was thruſt in ſo ſtrongly betwixt the ductus arterioſus 
and aorta, as to ſeparate them unnaturally, and leave a ſpace (a) be- 
twint them. (5 5) Marks the two ventrieles - (e c) the place from 
which 
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ſtraight line towards the aorta, and joins with it im. 
mediately below the arch. This is the ductus arte. 
rioſus, the centre branch of the three branches into 
which the pulmonic artery of the fœtus is divided. It 
is bigger than the aorta in the foetus ; it gives the full 
force of the right ventricle to the blood of the aorta, 
in addition to that of the left. In the adult it is ſo 
thoroughly obliterated, that by the moſt careful diſſec. 
tion we can ſhow no other veſtige of it than a cord-like 
adheſion of the aorta and pulmonic artery. 


— mm 


Theſe, then, are the chief peculiarities of the fetus®; 
but the concluſions which have been drawn from this 
mechaniſm are, as I ſuſpect, very far wrong. But this! 
can in no ſhape prove, till firſt I ſhall have repreſented 
the real condition of the fœtal heart. Firſt, then, let it 
be obſerved, that every drop of blood which comes into 
the ſyſtem is, either by the powers of the placenta, or by 
communion with the mother's ſyſtem, oxydated blood. 
— One part of this blood, indeed, paſſes through the 
circulation of the liver before it reaches the heart, 
while another paſſes more directly through the ductus 
venoſus ; but both are mixed, and the blood is all of 


one 


— 
1 


which the two auricles were cut away to make every thing clear.— 
(4) The root of the aorta, known by (e e) its carotids.—(g) Is the 
root of the pulmonic artery—(3) the right and (J) the left pul- 
monic arteries—(m) the ductus arterioſus or middle branch, run- 
ning into the aorta—(n) the place where they join — (o o) the aorta 
increaſed in ſize by this addition. N. B. This heart is but a very 
little under the natural ſize in a new-born child. 


* The umbilical arteries muſt be explained in another place. 
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one quality when it arrives at the zuricle, in order to 
{11 the heart, and to begin its courſe round the body. 
Now, fince the blood is all of one quality, Nature 
could have no cauſe for dividing ſuch blood into two 
portions 3 one to paſs through the lungs, the other to 
paſs over the body. She could have no motive for 
employing, as in the adult, two hearts. The deſign 
of Nature plainly is, to prepare a double heart, and 
keep it in reſerve for the circulation of the adult, but 
to uſe it as a ſingle heart in the fœtus. And ſee how 
ſimply this is accompliſhed. The two auricles com- 
municate ſo freely by the foramen ovale, that the two 
auricles are as one: the two ventricles both deliver 
their blood into one veſſel, the aorta; the two ven- 


tricles are as one. The blood arrives by the cavas, 


fills the right auricle, and in the ſame moment fills, 
through the foramen ovale, the left auricle ; ſo that the 
auricles are as one, and filled by one ſtroke ; the two 
auricles act at once, and ſo the ventricles alſo are fill- 
ed by one ſtroke; the aorta receives the blood of both 
ventricles at one ſtroke. So that, in the ſtricteſt ſenſe 
of the word, the fœtus has but one ſingle heart, the 
heart of the body (the function of the lungs being 
performed by the placenta, far from its proper ſy- 
ſtem); and when the function of its own lungs begins, 
then Nature, by the ſimpleſt of all mechaniſms, di- 
vides the two hearts, that they may perform each its 
peculiar function. Firſt, the flow of blood into the 
lungs deprives the ductus arterioſus of blood; and, ſe- 
condly, this flow of blood coming round to the left 
auricle of the heart reſtores the balance, preſſes down 


the valve of the foramen ovale, and makes the parti- 
Vol. II. Aa tion 
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tion betwixt the anricles entire. In ſhort, while the 


oval hole and ductus arterioſus are open, it is a ſingle 


heart; and when they cloſe, as they do the moment the 
child is born, it has the double or perfect heart. 

Now the miſtake which all phyfiologiſts have fal- 
len into is this, They have not obſerved that no crea. 
ture can live with a ſingle heart, which has the oxy. 
dation of its blood performed by lungs. A fiſh lives 
by a ſingle heart, becauſe its blood is oxydated by 
gills, not by lungs : Inſects live with a ſingle heart, 
as their lungs, or the branches of their lungs, are dil. 
tributed like arteries over all their body: The fœtus 
can live with a ſingle heart, becauſe its blood is oxy- 
dated by the placenta. And that this idea may make 
a more determined impreſſion, it will be good to 
prove, that the function of the placenta actually is 
equivalent with the function of the lungs ; and that it 
is the placenta itſelf that produces this change upon 
the blood, I am the rather inclined to believe, be- 
cauſe we ſee the veins and arteries of the Chick ſpread- 
ing over the membranes of the egg, and we can ob- 
ſerve the artery ſending dark-coloured blood into thelc 
membranes, while the vein brings back florid or oxy- 
dated blood. 

If, during child-labour, the umbilical cord falls 
down before the head of the child, at firſt it is not 
preſſed but beats ſtrongly, and the foetus is felt ſtrug- 
gling in the womb ; but when/ after a few-pains, 
head deſcends into the pelvis, the cord is preſſed be- 
twixt the head and pelvis, the pulſe falters, cea- 
ſes; the child ceaſes to ſtir in the womb; and if not 


born in a few minutes is irrecoverably dead, and 1s 
black 
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black in the face like one ſtrangled or drowned. 
When a child comes with its feet or other parts of 
the body firſt, the head being laſt delivered, is diffi- 
cultly delivered; the accoucheur ſtruggles long in 
bringing out the head ; the umbilical cord is com- 
preſſed all the while, and the child dies. The duc- 
tus arterioſus, nor the oval hole, cannot ſave the child, 
for it dies becauſe 1t 1s deprived of the function of 
the placenta, which is the foetal lungs ; and this is 
the cauſe why it appears like one ſuffocated or drown- 
ed. | ö 
When the child is born, lay it acroſs your knee, the 
cord being uncut, and you will obſerve that the one 
function declines exactly as the other ſtrengthens: 
That if the child do not breathe freely, the cord will 
continue to beat ſteadily, the placenta ſtill continuing 
to perform the function of the lungs: That when the 
child begins to cry freely, the pulſe of the cord and 
the function of the placenta ceaſes at once. If the 
child breathe freely, but yet do not cry, and you tie 
the cord, it is inſtantly forced to cry for a fuller 
breath; and if a raſh perſon tie the cord prematurely, 
when the child neither cries nor breathes, he cuts off 
the function of the placenta before the function of the 
lungs 1s eſtabliſhed, and often the child is loſt : this, in 
the hurry and officiouſneſs of ignorant women, hap- 
pens every day. If even after two days the child's 
ing be c y eeughing, erying, 

or any ſpaſmodic affection of the lungs, Nature ſeeks 
again the function of the placenta, and the pulſe re- 
turns into the cord ſo as to raiſe it from the belly of 
the child. Theſe things prove what the beſt phyſio- 
Aa 2 logiſts 
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logiſts have forgotten, or have not known, that the 
fœtus has, in the function of the placenta, lomething 
equivalent with the function of the lungs. 

One great miſtake then runs through the whole of 
phyſiology. It has been univerſally believed that the 
free and eaſy tranſmiſſion of the blood was the chief 
ule of the lungs, as if they had acted like fanners to 
flap on the blood from the right to the left fide of the 
heart. They affirmed, that either continued diſten- 
tion, or continued collapſe, hindered the progreſs of 
the blood; and they allo believed univerſally, that if 
but the ductus arterioſus or foramen ovale, or any 
thing, in ſhort, were left open to let through the blood, 
that perſon might live in ſpite of hanging, drowning, or 
ſuffocation of any kind. | 

This will be found to be the moſt perfect of all ab- 
ſurdities; and to alledge ſuch a thing againſt all au— 
thors requires ſome kind of proof: it will ſuffice, if 1 
prove it againſt a few of the moſt eminent. So much. 
were the older authors wedded to this miſapprehen— 
ſion of the dilatation of the lungs being uſeful only 
by driving forwards the blood, that, in the Pariſian 
diſſeQions, we find the following experiment made on 
purpole to prove the fact. We have alto made an- 
other experiment (lay the Pariſian diſſectors“) to 
know more diſtinctly the neceſſity of the motion ot 

the 


— — ſ — — —ͤ—ñbꝓ —— ns 
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* N. B. This was a wheel within a wheel; it was a committee 0: 
the great academy, who were ſeparated into a ſmaller ſociety for 
inveſtigating the organization of all ſtrange animals; and a very 
pretty account they gave of them, as fall be ſeen preſently, 
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the lungs for the entire circulation of the blood. An 
injection being made by the right ventricle of the 
heart into the artery of the lungs of a dead Dog, it 
happens, that if one continue to make the lungs riſe 
and ſink alternately by means of bellows put into his 
trachea, the liquor puſhed into the artery does eaſily 
paſs and go through the vein into the left auricle 
but when one ceaſes to blow, it paſſes not but with a 
great deal of difficulty,“ (page 262.)—Which doctrine 
is dilated into its full abſurdity in the next paragraph, 
„Having viewed the difference of ſtructure in a Tor- 
toiſe and in a Dog, it is eaſy to give ſome probable 
reaſon of the phenomena of theſe experiments; and 


the reaſon is, that it is neceſſary that theſe veſſels ſhall. 


be dilated for the receiving of the blood of the right 
ventricle of the heart, and that they may be after- 
wards compreſſed in expiration to preſs out the blood, 
and make it paſs into the left ventricle.” $Swammer- 
dam indeed ſays, concerning the Frog's lungs, that an 
artery goes over them, which has no other purpoſe 
but to nouriſh the lungs ; and that it is of the nature 
of thoſe called bronchial arteries in Man. But the 
College of Diſſectors have plunged ftill deeper into 
this remarkable blunder; tor they ſay (page 461.), in 
{peaking of the lungs of Newts, Frogs, and other 
creatures which I have repreſented as having a pul- 
monic artery extremely ſmall in proportion to their 
ſyſtem, © that in ſuch creatures the lungs have mere- 
ly that quantity of blood paſſing through their ſub- 
ſtance which is neceſſary for their own particular 
nouriſhment;” which is ſaying in the plaineſt terms, 
that they have lungs (only, I ſuppoſe, that they may 

be 
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be like other creatures); but their lungs are of no 
manner of uſe, except to nouriſh themſelves. 
One ſhould have thought that the folly of this opinion 
ſhould have appeared more ſtriking in proportion to 
the earneſtneſs of theſe arguments, and that no after 
author would have deigned to honour ſuch an opinion 
ſo far even as to notice it: but behold the celebrated 
Haller not only adopts this notion very fully, but en- 
riches it with further explanations, ſaying, * that the 
veſſels are all, during the contraction of the lungs, 
forced into numerous angles and joint-like folds; that 
the angles are made even, and the paſſages of the 
blood more direct upon the expanſion of the lungs.” 
As if, forſooth, the lungs (which, as I ſhall preſently 
demonſtrate, ſcarcely move in reſpiration) folded and 
cloſed upon each other like the wings of a Butterfly 
or Beetle *. Santorini alſo repreſents the veſſels of 
the lungs as thus collapſed, plaited, and folded a thou- 
ſand various ways “ aflaifle et. replie de mille ma- 
nieres differents, &c.”” One effect of expiration (ſays 
Haller) is ſo to compreſs all the arteries of the lungs, 
that they cannot receive the blood from the ventricle 
of the heart ſo freely as they are wont to do]. 


1 


—_ 


* 4% Preterea, in vivo animale, cujus cor contrahitur, et in arterias 
pulmonales ſanguinem data vi emittit, omnino nunc ſanguis in eas 
arterias facilius, atque adeo celerius irrumpit, poſtquam deletus re- 
tardatricibus plicis, recta nunc ſunt.“ 


+ Verum alter effectus expirationis eſt . pulmonis arterias 
ita comprimere, ut ne pari facilitate ſanguinem a ſuo cordis ventri- 
culo recipiant. 


THE FOETUS, 191 


« Tt muſt ſeem very ſtrange for me, after ſaying 
that inflating the lungs reſtores an animal after appa- 
rent death, and recovers the drowned, to affirm that 
long continued refpiration is fatal * : and yet we 
need not look long for the cauſe of this ; for during 
this long continued inſpiration, much blood muſt be 
gathered in the lungs, but none can get out .“ No- 
thing is attributed, in his explanation, to the want of 
air, but all is attributed to the obſtruction of the 
hlood : yet if this were all, Amphibiz would need no 
lungs, fiſhes would need no gills, inſects could need 


the heart. Monro, who puts Haller to rights in eve- 
ry thing elſe, follows him in this. In all amphi- 
bious animals, therefore, ſays Monro, * every part 
of the body may receive a conſiderable portion of 
blood, although the reſpiration and free paſſage of 
the blood through their lungs be interrupted,” &c. 
(p. 21.) And the celebrated Blumenbach, the man 


moſt 


* « Paradoxum videri poſſit, ab inſpiratione ſanguinis in pulmo- 
nem commeatum expediri ; inflato etiam acre, quod genus eſt mag- 
nz inſpirationis, animalia moribunda reviviſcere, et ſanguinis per 
pulmones iter revocari : et tamen hanc eandem, adeo faventem ſan- 
guinis per pulmanem motui inſpirationem, ſola patilo diuturniori 
continuatione, anxietatem primo incredibilem facere, deinde, fi vel 
voluntatis violento imperio tamen aer in pulmone retineatur, vel ab 
alia cauſa intra pulmonem copioſior ſervetur, denique ſaniſſimum et 
fortiſſimum hominem ſubito interire.” . | 

T © Hujus nunc anxietatis et ſuffocationis, et denique mortis 
cauſam non eſt arduum invenire. Adparet enim, ab inſpiratione 
diutius continuata, ſanguinem in pulmonem quidem advenire, et con- 
geri exitum vero ex pulmone non invenire.” | 


no air-tubes; for none of theſe aſſiſt the motions of 
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moſt admired on the continent for his Phyſiology 

- : , 
ſays, at p. 80. Poſt extremam reſpirationem rede. 
unti per venas cavas ſanguini via ſueta in pulmone, 
nunc collapſos præcludatur *.“ 

Thus I have proved, that it has been the opinion 
down to the preſent day, that the collapſe or over. 
diſtention of the lungs are both equally oppoſite tg 
the eaſy paſſage of the blood: but in place of going 
round about the matter ſlyly, as ſome leſſer author; 
have done, I like rather the manner of the Reverend 
Dr Hales, who ſays plump, all at once, “ that ſuffoca. 
tion conſiſts in the falling flat of the lungs,” (p. 271) 
He t2)ks in this way, becauſe, like Buffon, Derham, 
Des Cartes, and ſome others, he was a philoſopher by 
inclination, and by force a ſort of an anatomiſt. 

Now, the condition of the human lungs is quite 
oppoſite to all this; and alſo (in reſpect of diſtention) 
is leſs different from the lungs of reptiles than it i; 
eaſy for any one bred up in the old doctrines to con- 
ceive. 

In expiration the lungs do not even collapſe in any 
ſenſible degree. Let us take for our data the com- 
mon calculations concerning the quantity of air in the 
lungs, and let us ſee what they will do towards pro- 
ving this opinion. The lungs are ſuppoſed to contain 

at 


* Mr Kite, one of the lateſt writers on the recovery of drowne! 
perſons, has the ſame notion. We inflate and empty the lung: 
(fays he), in order by their expanſion and contraction to FORCE tht 
blood acroſs from the right to the left fide of the heart: — and bt 
expreſſes himſelf as perfectly indifferent what kind of air be uſed 
foul or pure is all one. | 
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at the time of their utmoſt fulneſs about 220 cubic 
inches of air. When we continue breathing in a na- 
tural and eaſy way, we draw in and expel alternately 
about 40 cubic inches of air; but when we chooſe to 
force reſpiration, we find that we can expel without 
danger or harm 79 inches more; we can expel 110 
:nches of air, leaving only 110 inches remaining in 
the langs. Now let us for a moment obſerve how 
little danger or diſtreſs it occaſions when a forced 
reſpiration is made—ſuch as is uſed in coughing, 
laughing, ſpeaking, crying, expelling the child, urine, 
or feces, bracing up the body for the lifting of heavy 
weights, or other violent occaſions, for which ſuch 
forced reſpirations are by nature reſerved. Let us 
notice how much forced reſpiration exceeds the ordi- 
nary reſpiration, and how ſmall a proportion the 
quantity of an ordinary breathing, viz. 40, bears to 
220, the whole quantity of air within the lungs. Re- 
flecting thus what large inſpirations of air we may 
take, and how very little we do take, we begin to 
perceive how gentle the motion of the lungs muſt 
be. 

There remains always within the lungs a great maſs 
of air, which I will call the permanent dilatation of 
the lungs, which, from the firſt movements of the 
child, from the hour of birth till death, and even af- 
ter death, muſt remain in the lungs. This maſs, 
equal to 220, cannot be entirely breathed out; even 
the utmoſt force of reſpiration expels but the half; 
this never is done but on extraordinary and moſt ur- 
gent occaſions, which do indeed diſturb the circula- 

Vol. II. B b tion; 
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tion ; as coughing, laughing, crying, or running do, 
But this great mals is ſeldom ſo moved; it is regular. 
ly and gently agitated by the change of 4o parts of 
the 220 which we expire and draw in again at each 
breath : we do not empty and fill the lungs at each 
breath ; there 1s, on the contrary, a permanent ex. 
panſion of the lungs, and a mals of air always in 
them ; there 1s along with this a gentle and regular 
agitation ; and there is changed at each reſpiration a 
ſmall proportion of this mals of air. Our lungs are 
little different (in reſpect of diſtention) from thoſe of 
Amphibiz : for their lungs alſo, as I have deſcribed 
in the Frog, are permanently expanded, and at each 
reſpiration a little dilated and contracted ; the air u 
little changed, a little moved, a little renewed ; the 
change 1s in both caſes placid and gentle, and hardly 
to be perceived. 

With theſe opinions concerning the ſtate of our 
lungs, nothing can appear to me more coarſe than 
the notion of their being entirely filled and emptied 
at each breath; nothing more ignorant than the ſup- 
poſing them to fall flat, as Hales expreſics it, o 
as to hinder the motion of the blood: and the groſl- 
neſs of this opinion appears in its true light when! 
put down this laſt proof, viz. that for each act of re- 
ſpiration there are four pulſes of the artery, or four 
ſtrokes of the heart. Is it not plain, then, to the 
meaneſt apprehenſion, that if the blood moves twice 
through the lungs in expiration, and twice during in- 
ſpiration; or, in other words, if there be four ſtrokes 
of the artery for each reſpiration, and if each of the 
feur pulſes be equally ſtrong, that the blood pales 

through 
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through the lungs in all ſtates and conditions with 
equal eaſe * ? | 

It is alſo univerſally believed, and it is indeed a 
moſt legitimate concluſion, from this doctrine of the 
collapſe of the lungs hindering the paſſage of the 
blood, that if but the foramen oyale or any paſſage be 
left open to let through the blood, that perfon will 
live without breathing. 

It has been affirmed, that the Seal, the Beaver, the 
Otter, have the foramen ovale open. In the Seal, the 
Parifian diſſectors found the oval hole open as in a 
child ; but when they came to the foramen ovale of 
the Beaver and Otter, they found them, and ſore a- 
gainſt their will, quite cloſe. In their diſappointment 
they could have ſaid any thing ; but all that they 
thought prudent to ſay was, that the Beaver had not 
been in the water for a long while, not even to re- 
freſh himſelf, and the Otter had been cloſe pen- 
ned up in his hut at Verſailles; and fo the foramen 
ovale had cloſed in theſe poor beaſts quite cloſe ; and 
behold they were no longer Otters and Beavers, but 

B b 2 little 


* Their old and favourite experiment, ſo often repeated by 
Hooke, Croone, and others, before our Royal Society, viz. of blow- 
ing up the lungs of a Dog, and then compreſſing them, is gos for 
nothing : for there-the thorax is cut clean away ; the permanent 
diſtention of the lungs is entirely loſt ; and then, no doubt, there is 


luch a collapſe of the lungs, as may, or rather muſt, hinder reſpita- 


tion; for the lungs are alternately diſtended to the greateſt degree, 
and then emptied as completely. 


+ The Beaver fits in his hut juſt up to the hips in the water, ing... 


builds his hut ſo that he may fit juſt up to the hips, 


© x7” 


HET - 


— 
— 


4 "th 
— — - 

* 
— — —- — 


Dr yn ©» apes rt me. 


2 


— — 


. — 
—— — 
- - - 


ae — te SS rr —ů — ** 32 


——„—— — ——— ͤ — 2 ¶ nn— ——— —-: 
- _ = <4 © — — 


* A as 
— * — 


DN — 


_— — — by = 


— — —— 2 


196 CIRCULATION OF 


little better than dogs &. Although Haller + declare. 
that he had found the foramen ovale open in a May 
who was banged ; though Raderer, Cheſſelden, and 
many creditable witneſſes, have teſtified the ſame. 
{till there has gone along with theſe confuſed doc. 
trines about the foramen ovale a kind of dream (like 
that concerning the transfuſion of the blood), that if 
but the foramen ovale could be preſerved open, Man 
even might be made an amphibious creature. 4: 
firſt this notion began to peep through the miſts of 
this doctrine; and you might find an author, when he 
had diſſected a perſon with the foramen ovale open, 
inſinuating by oblique notions, what a vaſt pity it 
was that the Man had not known, during his life, 
how kind nature had been to him, and what a perfect 
diver he was! while another ſays plainly, on a like 
_ occaſion, © what a pity it was that this child did not 
live!“ we ſhould have ſeen almoſt an amphibious hu— 
man animal, at leaſt a moſt notable diver . On this 


ſlender 


— +. AM. — * — * * 


* « Cette ouverture, qu'on appelle le trou ovalaire dans le fœtus, 
fait l'anaſtomoſe par le moyen de laquelle le ſang va de la veine 
cave dans Vaorte ſans paſſer au travers du poumon; et c'eſt appa- 
remment pour une meme uſage que ce paſſage ſe trouve dans le veau 
marin que dans le fœtus, a cauſe du befoin que Pun et l'autre ont 
de ſe paſſer de la reſpiration, ſgavoir le veau marin pendant qu'il eſt 
plongé dans l'eau, et le fœtus pendant qu'il eft dans le ventre de 
ſa mere, ou il eſt certain que les anaſtomoſes ſervent a decharger le 
poumon de Vabondance du ſang qui le ſuffoqueroit,” —Vide Acad, 
des Sciences, Anno 1699, page 149. 

+ Vol. II. Part 2. p. 11. 

+ Mr Chemineau ſays, “ On auroit vue avec Etonnement un 
Homme preſque amphibie comme la Tortue.” Page 38. 


fender ground they told the moſt wonderful tales, 
among which Pechlinus's tory of the Tronningholm 
gardener is one of the prettieſt. The ice having 
broken, the gardener, in trying to help out ſome others, 
as frequently happens, ſlipt in himſelf into a place 
fall eighteen yards deep. There he no ſooner touch- 
ed the bottom, than he felt as if you had clapt a pla- 
ter over his mouth; his feet ſtuck faſt, his body be- 
came rigid, and he ſtood there as ſtiff as a ſtake, with 
no one of his ſenſes about him, except only 'that he 
thought he heard all the while the Stockholm bells 
ringing moſt pleaſantly ; and there he ſtood for ſix- 
teen hours, the folks ſeeking him up and down, and 


wondering where he could be: at laſt having found 


him, they hooked him out with a pole; and after 
much warming, and rubbing, and working, and 
giving him hot drinks, they got his blood to cir- 
culate, and brought him to life again. He had 


ſenſe enough, however, he ſaid, to feel their hook ; 


and indeed they had angled ſo ill, that his head was 
all bruiſed, and he had terrible headachs : but, how- 
ever, the Queen-Mother gave him a good penſion, and 
he was ſixty-five years of age when Pechlinus wrote. 

This 


no 


* Hortulanus Tronningholmenſis etiamnum vivens, annos na- 
tus 65, pro illa ætate ſatis adhuc valens et vegetus, cum ante 18 
annos alu in aquas delapſo opem ferre vellet, forte fortuna et ipſe 
per glaciem incautius procedens, aquas incidit 18 ulnas profundas : 
ubi ille, corpore erefo quaſi ad perpendiculum, pedibus fundo ad- 
befit. Conſtitit fie per 16 horas, antequam produceretur in auras. 
Dixit autem, ſimul ac infra aquarum ſuperficiem fuit demerſus, Aa- 
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This is one of the many ſtories of men preſerved by 


vexari graviſſimis. Et propter hunc ipſum caſum, religioſe a popu- 


* 
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the foramen ovale not having been ſnut. At firſt, ! 
fay, this opinion began to peep out in hints and re. 
flections ; then it ſtrengthened into wonderful tales of 
people being recovered who had been under the wa. 
ter fix days; till at laſt a great genius undertook to 
make water-whelps upon a new principle, viz. with 
the foramen ovale open. This great genius was the 
Count de Buffon. Indeed even this very year a very 
celebrated author, Dr Beddoes, forgetting, perhaps, 
how ſucceſsful Buffon is, tells us (page 41.), that « by 
frequent immerſion in water the aſſociation betwixt 
the heart and lungs might perhaps be diſſolved, and 


an 


tim obriguiſſe totum, et, fi quem tum habuit motum et ſenſum, 
amiſiſſe nifi quod ſonantes Stockholmii campanas etiam ſub aquis ob- 
ſcurius percipere ſibi ſit viſus. Segſit etiam, flatim ſeſe velut weficulan 
ori applicaſſe, adeo ut aqua nulla os penetraverit, in aures vero 
tranſitum, etiam ſentiente illo, habuerit ; atque inde auditum ſuum 
debilitatum aliquandiu eſſe. Hoc ſtatum dum 16 horas permanſit 
fruſtra queſitus, tandem repertum, conto in capit infixo, cujus etiam 
ſenſum ſe habuiſſe dixit, fundo extraxerunt, ſperantes ex more aut 
perſuaſione gentis revicturum eſſe. Itaque pannis linteiſque produc- 
tum obvolvunt, ne aer admitti poſſit pernicioſus futurus ſubito il. 
lapſu! Cuſtoditum fic ſatis ab acre ſenſim ſenſimque tepidiori loco 
admovent mox calidis adoriuntur faſciis, fricant, radunt, et ſuflami- 
natum tot horis ſanguinis corporiſque motum negotioſa illa opera 
reducunt : denique antapopleRi&s et genialibus liquoribus vitz red- 
dunt et priſtinz mobilitati. Retulit is atque oſtendit ſe etiamnum 
in capite circumferre veſtigia violentiz a conto illatæ et cephalalgis 


laribus, et hujuſce rei teſtibus probatum, Sereniſſimz Reginæ Matri 
munificentia et annuo ſtipendio eſt donatus'?* 
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an animal be inured to live commodiouſly under 'wa- 
ter for any time.“ 

Let us move juſt a ſtep backwards in this new trade 
of making amphibious animals, and obſerve how the 
celebrated Buffon ſucceeded. * I procured a preg- 
nant bitch (ſays Buffon) of the large greyhound 
kind; and when juſt about to litter, I fixed her ſo in 
a bucket full of warm water, that her hinder parts 
were entirely covered. In this ſituation ſhe brought 
forth three puppies ; which, after being diſengaged 
from their membranes, were immerſed in a fluid near- 
ly of an equal temperature with that of the amnios. 
After aſſiſting the mother, and waſhing the puppies 
in this water, I ſuddenly removed them into a pale of 
warm milk, without allowing them time to reſpire. 
I put them into the milk in preference to the water, 
that they might have an opportunity of taking ſome 
food, if they found a deſire for it. I kept them im- 
merſed in the milk for more than half an hour; and 
when taken out of it, all the three were alive. They 
began to breathe, and they diſcharged a quantity of 
fluid matter by the mouth. I allowed them to re- 
{pire about half an hour, and again immerſed them in 
the warm milk, where they remained another half 
hour. I then took them out ; two of them were till 
vigorous, but the third ſeemed to languiſh : I there- 
fore ordered it to be carried to the mother ; which, 
beſides the three brought forth in the water, had 
littered other ſix in the natural manner. 'The pup- 
py which was born in the water and had conti- 
nued one half hour in warm milk before it was al- 
lowed to breathe, and another half hour after it had 


reſpired, 
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reſpired, ſeemed to be very little incommoded ; for it 
ſoon recovered, and was as active and lively as thoſe 
which had received no injury. Of the fix that were 
brought forth in the air, I threw away four; ſo that 
there remained only two with the mother, beſide 
the one that had been littered in the water, 1 cy. 
tinued my experiments upon the other two which 
had been twice immerſed in the milk: After alloy. 
ing them to breathe about half an hour, I plunged 
them a third time into the milk, where they remained 
another half hour, Whether they ſwallowed any of 
the milk, I could not determine ; but when remoyed, 
they appeared to be nearly as vigorous as before their 
immerſion.” * I puſhed theſe trials no farther : but 
I learned enough to convince me, that reſpiration iz 
not ſo indiſpenſibly neceſſary to the exiſtence of a new 
born animal as to an adult; and that, by employing 
certain precautions, it is, perhaps, poſſible to keep the 
foramen ovale open; and, by this means, produce 
excellent divers, or a ſpecies of amphibious animals, 
which would be able to live equally in air or in 
water.“ | 

I am ſorry to ſay that I cannot pay Mr Buffon the 
compliment of thinking that he was deceived in o 
ſimple an affair as this; yet he could not ſucceed. 1 
leave it with my reader to judge, what ſhall be ſaid ot 
Mr Buffon ; for it was not the foramen ovale that he 
was to keep open, if he wanted to make Amphibiæ; 
but, ſince the function of the placenta was juſt cut off 
in theſe whelps, and fince he did not allow them the | 
office of the lungs, he was to ſeek for ſome other 


third function, which could ſtand in place of the func- 
8 tions 


tions of the placenta and lungs; and ſince no ſuch 
function has yet been obſerved, I judge from all the 
principles which I have laid down, that Mr Buffon 
was telling a vain-glorious idle tale; that he was con- 
ſcious that he had ſucceeded in no degree; and that he 
could no more have converted them into amphibious 
animals, than he could have made them what they 
were, viz. plain whelps. © Sed quis fallat omniſciam, 
ut ſic loquar, naturam? Illa non colludit noſtris erro- 
ribus, et quod ignorantia celaverat ſuo detegit tem- 


pore.” 


CHAP. V. 


or MALCONFORMATIONS OF THE HEART, AND OTHER 
CAUSES, PREVENTING THE DUE OXYDATION OF THE 
BLOOD. 


Wi are at no period of life, from the cradle to the 
grave, exempted from thoſe diſeaſes which prevent 
the due oxydation of the blood. Often they are born 
with us; often they overtake us when advanced in 
life; they cauſe an anxiety and miſery, which exceeds 
all other diſtreſs : pain and ſuffering of every other 
kind humanity can bear, but the feeling of inſtant 
diſſolution is what the nobleſt mind ſinks under. We 

Vol. II, Co know 
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know by the pale and ſubſiding countenance how a. 
ful the inward feelings are; and woe be to him wh; 
has not feeling enough to ſympathiſe with this diftrec, 
and an anxious defire to underſtand the cauſe, and 0 
alleviate the miſery, of inward diſeaſes which he can. 
not cure! 

Theſe are ſeducing motives, and might of them. 
ſelves have drawn me on to give this flight ſketch ot 
the malconformations and diſeaſes of the heart: but! 
feel alſo the ſtronger motives of duty and neceflity; 
for truly, without ſome knowledge of the ill organized, 
irregular, and diſeaſed heart, the ſtructure aud fune. 
tions of the heart in its founder ſtate would be but 
poorly underſtood. This ſketch, then, is the laſt part 
of this anatomy of the heart. 

While the following hiſtory ſerves to correct our 
notions of the mechaniſm of the heart, we muſt alſo 
obſerve how it explains and illuſtrates up to a much 
higher point the combined functions of the heart and 
lungs, viz. the oxydation of the blood. Perhaps no- 
thing can better explain the effects of a full and heal. 
thy oxydation, than a {paring oxydation of the blood, 
ſuch as produces diſeaſe. 

The fœtus alone can live with its ſingle heart; it lives 
in the womb by its having a heart different from that 
of an adult. A foetus, then, being born, cannot live 
with that heart which ſerved it in the womb; and 
Nature, as I have explained already, divides the 
ſingle heart, and there is then a heart for the lungs 
and a heart for the body. But if any fault in the or- 
ganization prevent this ſeparation of the heart ; if the 
foramen ovale be preſerved open; or if there ſhould be 

aby 


any hole in the ſeptum betwixt the ventricles of the 
heart; if the pulmonic artery do not admit the blood, 
now that the child is born, and ſhould breathe the 
air; if the aorta ariſe from the right ventricle, ſo as 
to carry off all the blood from the lungs; or if the 
:orta be ſo diſplaced, that its mouth ſtands in part 
over both ventricles, ſo as to receive the blood of 
hoth—then the organization, movements, functions of 
the heart, are all wrong; no blood paſſes into the 
lungs, the child cannot live; it either dies immediate- 
ly in convulſive ſtruggles, or lives in miſery but a few 
years. 

It is not in this rapid enumeration that theſe va. 
rieties of malconformation can be underſtood, nor yet 
do they deſerve to be minutely detailed. I ſhall keep 
the middle path ; and thoſe of my readers will eaſily 


follow me who have ſtudied the mechaniſm of the 
heart; concerning which this ſubject will recal to 


their memory all the important facts. 

The moſt utual of all theſe diſorders of the heart is 
ſome fault in the pulmonic artery; and that diſorder 
again is fruitful of others: for if the pulmonic artery 
cannot receive its blood, the foramen ovale cannot 
cloſe ; then the blood cannot circulate nor paſs into 
the lungs when they firſt expand ; then the office of 
the right heart is taken away, it has no power but to 
drive the blood with firuggles through the foramen 
ovale into the left heart; the left heart then drives 
this blood, unoxydated as it is, into the aorta : the 
heart 1s now a ſingle heart ; it is the left heart alone 
that receives or circulates the blood : either it labours 
but for a few pulſes, and then the child, after a con- 

Cc2 vulſivo 
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vulſive ſtruggle, expires ; or there is ſome degree of 
opening in the pulmonic artery, a little blood paſſes 
through it into the lungs; the child is by that en. 
abled to ſtruggle with its convulſive pangs for eight 
or ten days, and then expires. 

Such a ſcene the celebrated Dr Hunter once wit. 
neſſed ; and there was, I perceive, in that heart a pe- 
culiarity very much to be admired. The chief fault 
was in the pulmonic artery, which was contracted in. 
to a ſolid ſubſtance or cord abſolutely and completely 
impervious, ſo that the lungs had never received one 
drop of blood by the pulmonic artery. And here! 
muft ſtop to notice one thing which I have alway; 
ſuſpected, and which this diſſection proves, viz, that 
though it is natural to believe, and the beſt phyſiolo- 
giſts ſuppoſe it, that ſome blood, as much at leaſt as 
to ſupport the form of the pulmonic veſſels, paſſe; 
through the fatal lungs; yet here is direct proof that 
a well nouriſhed child may be born capable of breath- 
ing, and in which the pulmonic veſſels are all free ex. 
cept at the heart, in which not one drop of blood ever 
has paſſed into the lungs. But chiefly it is to be ob. 
ſerved, that this child, with its pulmonic artery quite 
impervious, could not have ſtruggled a ſingle day, fir 


leſs ten days, without ſome proportion of oxydated 


blood; and accordingly we find that it had a ſmall 
portion, juſt ſuch as ſupported life for a few days; 
which ſmall proportion it obtained thus : The blood 
went to be oxydated, not from the right ventricle in- 
to the pulmonic artery, but from the left ventricle in. 


to the aorta ; from thence into the ductus arterioſus 
7 and 
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and then, by a retrograde courſe, backwards through 
the lungs 3 and then by the pulmonic veins it was re- 
turned oxydated into the left ſide of the heart, from 
whence it came. This child accordingly lived a few 
days, and could not live longer; becauſe this difficult 
circulation was continually accumulating a quantity 
of black blood in the right fide of the heart. 

This child, then, had a heart reſembling that of 
the Newt or Frog ; for the pulmonic artery was clo- 


puſhed its blood into the aorta, and the aorta, as we 
may expreſs it, ſent a ſide branch into the lungs. In 
this firſt inſtance, then, of malconformation, the child 
could not live, becauſe it wanted the pulmonary arte- 
ry, and of courſe the office of the right ventricle: it 
had but a ſingle heart. 

Next to this diſorder of the pulmonic artery, viz, 
being obliterated or being cloſed, is this : That the 
aorta, in place of ariſing diſtinctly either from the 
right or from the left ventricle, is fo placed, that its 
root ſtands directly over the ſeptum ventriculorum, or 
partition of the ventricles ; that the partition is per- 
torated with a large hole, opening a very free paſſage 
from fide to fide; and that the heart being cut up, 
we find, upon thruſting dowa the finger into the aor- 
ta, that it paſſes with equal eaſe into the right or into 
the left ſide of the heart—All which we are the leſs 
ſurpriſed at, when we remember that in the Chick in 
ovo, the parts of the heart are all ſeparate pieces, which 
are joined one to another; and that in the foetus of 
other creatures, in the Frog for example, the auricle, 
ventricle, 


ſed, and the right heart of no value; the left heart 
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ventricle, and artery, are firſt ſeen at a diſtance from 
each other, and then joined &. 

In this conformation of the heart, the ſingle hear: 
appears again in a new form, and the office of the right 
or pulmonic fide of the heart is well nigh annihila. 
ted. Firſt, The pulmonic artery is ſmall, ſometimes 
almoſt cloſe: Secondly, The aorta, ariſing as well from 
the right as from the left ventricle, carries off cue 
half of that blood which ſhould be circulated through 
the lungs: And, laſtly, That blood, ſmall as it is in 
quantity, which has paſſed through the lungs, i; 
brought round to the left fide of the heart; but the 
left fie is not as it ſhuuld be, cloſe, to keep this purer 
blood for the circulation of the body, but it is mixed 
with the blood of the right fide, through the perfo— 
rated ſeptum, ſo that its virtues, as oxydated blood, 
are diluted or almolt loft. 

If the pulmonic artery were unaffected, and the 
aorta placed equally over both ventricles, then the 
one half exactly of that blood which ſhould be oxy- 
dated would undergo the change. But in all theſe 
malconformations, the root of the pulmonic artery al. 
ſo is in fault; it is narrow; it is ſo ſmall, that at fir 
opening ſuch a body it alone attracts the eye; its 

mouth 


* I do not mean to argue, that when we firſt ſee them, they are ſo 
little connected, that one could be awkwardly joined to the other, 
nor that they have no real connection, becaule it appears as it they 
had not ; but merely this, that as they ſeem, like the parts of the 
eye, to be organized in ſeparate pieces, I ſhould ſooner expect an 
unnatural diſplacement of the veſſels of the heart than in the midde 

pf the femoral artery. | 
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mouth is ſometimes ſo beſet with a ſort of fleſhy gra- 
nulous papillze, that there is hardly left opening 
enough to paſs a filver probe. The degree of con- 
traction in the pulmonic artery is the true meaſure of 
all the oxydated blood which that ſyſtem can receive; 
but in ſuch a ſyſtem the quantity is ſtill farther redu- 
ced by various accidents of the organization. Thus, for 
example,. The pulmonic artery is, we ſhall ſuppoſe, 
but one third of its natural ſize, and the original 
quantity of oxydated blood is proportionably ſmall ;— 
next, the foramen ovale, being open, carries off much 
blood towards the left auricle; the aorta, planted 
over the right ventricle, carries off alſo much blood. —” 
But let us ſuppoſe, that ſtill as much remains as to fill 
the pulmonic artery to its full; when the pure blood 
comes round to the left ſide, it is mixed through the 
foramen ovale, and through the breach of the ſeptum, 
with a quantity of black blood, which is continually 
accumulating upon it; and the ſmall quantity of oxy- 
dated blood 1s, if I may uſe the expreſſion, drowned 
in the general maſs. 

That I may explain the point of its accumulating 
a little farther, let me repeat, that even in a child 
which has died on the tenth day of ſuch a diſorder, 
the heart is crammed with dark-coloured blood: That 
in thoſe children which have lived two or three years 
under ſuch a diſtreſs, the heart has been greatly en- 
larged : That in a boy diſſected by Sandifort, who 
died at fifteen, the thing that was firſt ſeen upon open- 
ing the body was, not the lungs covering the heart 
and lapping over it, but a large maſs, lying betwixt 
the lungs, oppreſſing them, and puſhing them aſide 
in 
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in every direction. This was the pericardium cover. 
ing a heart of enormous ſize, filling the thorax, and 
reaching almoſt to the firſt rib ; very little of the right 
lobe of the lungs, and none almoſt of the left, was tg 
be ſeen; the veins in the upper part of the thorax, 
viz. the en and jugulars, were choked by the 
preſſure, and much diſtended ; the heart itſelf was full 
of blood, and the coronary veins ſo turgid, that it re. 
ſembled a moſt minute and beautiful injection of the 
heart. | 

Bat it is moſt of all ſingular, that this heart was ſo 
enlarged, that the great veins (which are indeed as 
reſervoirs for the right {ide of the heart), and eſpeci- 
ally the upper cava, dilated along with it in ſuch a de- 
gree, that there was felt diſtinctly a pulſation in the 
neck by a ſort of back ſtroke every time the heart beat, 

Still a child, even with a heart ſo ill organized, 
may ſtruggle through all the weakneſs and all the dif. 
eaſes of childhood “ for a few years; but they are 
years of complete miſery ; and till, as is proved by 
much ſad experience, the boy cannot live, but mult 
die. | 

Another conformation, the {ſtrangeſt of all, is that 
in which new parts are added to the circulating ſyſ 
tem, as if with deſign to make it reſemble the heart 
of an amphibious creature ; for it happens ſometimes, 
that there is as it were a third heart interpoſed. For 


example, the two vena cavas end in the right auricle, 
the 


— 


* Sandifort attended a puer cœruleus, who, in addition to his 
chief diſeaſe, paſſed through the ſmallpox and meaſles ſafely, and 
attained the age of fifteen. 
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the pulmonic veins enter into the left auricle, and the 
right and left ventricles receive their blood from their 
auricles in the uſual way; yet the right ventricle 
nds out no pulmonary artery, the left ventricle 
ſends out no aorta ; but both of them pour their blood 
into a middle ventricle, and the arteries go out from 
it: and here, as the blood is fairly delivered by both 
ventricles into this third ventricle, and as the pulmo- 
nic artery and aorta both ariſe from it, there is, of 
courſe, a fair diviſion of the blood; and of the quan- 
tity which ſhould be oxydated, exactly one-half un- 
dergoes that change. This is ſomewhat like the heart 
of the Turtle ; 1t is plainly the ſtructure of an amphi- 
bious heart, a ſingle heart; for though there be three 
cavities, yet are they ſingle in their function; it is a 
ſingle heart with half oxydated blood. Such a heart 
is ſufficient for Amphibiz, or for the foetus, but not 
for a child, which muſt breathe and have a double 
heart. | | 

Theſe are a few of the varieties of the imperfect 
heart; but the ſufferings of children who are born 


with theſe imperfections, the marks of imperfect. 


oxydation, and the manner of their life and death, 
was a chiet motive for entering on this ſubject. 

When the heart is ſo imperfect that the child lives 
but a tew days, its ſufferings are ſlight, and not lin- 
gering, ſo that we cannot mark them: They are not 
explained to us by any account of its inward feelings: 
They are all accumulated into one terrible ſtruggle, 
in which we ſee the worſt marks of ill oxydated 
blood. | 

The child is born well and healthy, it cries and 
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draws its breath, it is removed from the mother; th, 
function of the placenta ceaſes, but there is none other 
to ſucceed it; the child turns black in the face, ſtrug. 
gles for breath, and is convulſed; avd without any 
apparent cauſe it ſeems in the agonies of death: but 
yet it lives, it becomes black all over the body; the 
blackneſs never goes off except when it changes ſome. 
times into a deadly aſh-colour. The child continues 
for a few days labouring under almoſt unceaſing con. 
vulſions, which, growing gradually weaker, it at la} 
expires; and while it lives, the heart palpitates, ſome. 
times it throbs ſo, that it can be diſtinguiſhed at x 
diſtance by the eye. Dr Hunter, in the child which 
I have already mentioned, laid his hand upon the 
breaſt, and the throbbing which he felt there was 
terrible to him. | 

When the child has the heart fo formed as to ad- 
mit into the lungs even a very ſmall proportion of 
blood, it ſtruggles through the firſt years of life, and 
its protracted ſufferings van be more eaſily obſerved, 
Then no mark of ill oxydated blood is awanting ; 
every thing is the reverſe of health, or the natural 
appearance fluſhed and florid of a growing child; its 
colour is always dark, its motions languid and power- 
leſs; it is cold, ſo that the parents muſt keep it care- 
fully wrapped in flannels and furs to preſerve any 
thing of vital heat; its breathing is difficult and di- 
ſtreſſed ; fits come upon it at times; and if the chid 
has begyn to walk, the leaſt hurry, or fear, or quick 
ſtep, even walking acroſs the room, brings a return of 
the fit: in which the extremities are deadly cold, the 


face black, the breathing one continued ſtruggle, and 
| | the 


\ 
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the end of the fit is the obtaining of a degree of re- 
lief, which happens in a moſt ſingular way. 

The coldneſs, the livor, the languor, the fainting, 
me ſtruggles for free breathing, are all marks of ill 
oxydated blood. The convulſive paroxyſm is a ſure 
conſequence of the want of ſtimulus and force, and 
of blood accumulating at the right fide of the heart, 
If, then, the child fall down in this paroxyſm, it is 
the very ſureſt proof that ordinary reſpiration will not 
fave him from the ſtruggle; if during the fit he 
breathe ſo that he recovers, and that preſently his 
ſtrength, colour, ſpirits, every thing, is in a degree 
reſtored ; then is it plain that the reſpiration during 
the fit, imperfect as it appears to us, is really more ef- 
fectual than ordinary reſpiration. 

When we obſerve which is the moſt natural way 
of obtaining relief, and notice the very peculiar man- 
ner in which theſe children breathe, we ſhall under- 
ſtand why they are breathing beſt when we believe 
they are hardly getting breath, and how they are re- 
covering ſlowly when we think them labouring in the 
greateſt danger. 'The child feeling the growing op- 
preſſion at its breaſt, if it be young, fignifies a deſire 
to be turned upon its face; if not indulged, it con- 
trives to turn itſelf that way before its hard ſtruggle 
begins. When the child begins to breathe hard, it 
drives out the air with a ſudden exertion, and appa- 
rent pain; he remains longer without reſpiration 
than an adult could do; his expirations are attended 
with a fort of ſcream. What can this way of breath- 
ing mean? To my apprehenſion it implies that kind 
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of breathing which I have called forced reſpiration, 
and no other plainly can ſerve. 

The ordinary reſpiration, by which we draw in 40 
cubic ounces of air, has failed; the fit is approaching, 
| becauſe that quantity of air will not ſuffice. However 
rapidly the child breathes, however rapidly the heart 
palpitates, it will not do, becauſe there are but 40 
ounces of pure air mixed with the whole of that great 
maſs which remains always in the lungs. Then the 
child, driven by inſtinct, provides for the fulleſt reſpi- 
ration: it turns upon its face, that the weight may 
help to compreſs the thorax; it forces with all its 
power, and ſeems to ceaſe from breathing, and refrain 
a long while in that ſtate, becauſe it is emptying and 
compreſſing the lungs. Then its purpoſe is accompliſhed; 
the lungs are more emptied than in ordinary reſpiration; 
it draws in the largeſt draught of air, utters a ſort of 
ſcream, ſeems quiet again ; and again, by preſſing its 
breaſt, and by contortions (convulſive- like of its bo- 
dy), it empties its lungs at a diſtant interval, and re- 
ceives again the fulleſt draught of air. It is this for- 
ced reſpiration that brings into the lungs 70 cubic 
inches of air more than the uſual reſpiration does. 
This, then, is three times more effectual than ordinary 
breathing; and when a boy grown-up to thoſe years 
in which he knows the warnings of his diforder, and 
has found out this relief; when ſuch a boy, by preſſing 
upon the corner of a table, or by throwing himſel! 
upon the ground, prevents or alleviates his paroxylms, 
in what way can it be but by practiſing for a time 
this deeper reſpiration ? preſſing the cheſt, forcing and 


comprefling the lungs beyond their uſual degree of 
collaple, 
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-ollapſe, and ſo obtaining a fuller draught, a draught 
of 110 ounces of air, to be mixed with the 110 
ounces which muſt always remain in the lungs ? 

After half an hour of a kind of breathing, moſt 
awful to behold, but much more effectual than com- 
mon breathing, the child recovers ſlowly, The boy, 
when advanced a few years, knows how to prevent 
the fit; but the child of two or three years old knows = 
only how to ſtruggle with it : yet this ſtruggle being | 
2 more effectual breathing, the child is relieved at 1 
once from an anxiety, and oppreſſion, and throbbing, 
which precedes the fit for many days; the languor | 
goes off, the heat in ſome degree returns, and the lips | 
acquire a vermilion colour, and the ſkin a higher tint, 1 
which laſt for many hours after the fit is gone. 

In thoſe children, again, which have the heart ſo | 
formed that they may live not two or three years only, | 
but to the age of 15 years, it naturally happens that 1 
the ſymptoms follow each other in their courſe very 4 

1 
b 


ſlowly; and the ill oxydation of the blood in this its 
flower progreſs it is very curious to obſerve. | 14 
There is one thing in the economy of the fetus | | 
very ſingular, viz. that while it is receiving much oxy- 4 
dated blood from the mother, but a ſmall portion F 
goes through the duQtus venoſus directly to the heart, 1 
much of it circulates through the liver, and is ſpoiled . > 
(we muſt ſuppoſe). What then can this mean? Sure- 
the child, the chick, the foetus of every kind, needs bp: 
lels of this principle of oxygene : the feetus lives (if 
this be ſo) like an -amphibious creature ; perhaps it 
has little oxydated blood; yet being totally deprived 
of that little, it ſoon dies. Perhaps the fetus, living 
the 
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the life of an amphibious creature, does not want aL 
ſo that peculiar tenacity of life which CcharaQeriſcs 
that claſs; for the ſtruggles and ſufferings Which a 


_ weakly infant endures, before it parts with life, are 


matter of obſervation even among the vulgar, Fa 
this reaſon I believe it is that children, having a hear: 
ſo ill arranged that abſolutely they cannot live he. 
yond the years of puberty, they yet during the firg 


Fear feel no complaint, they ſeem thriving and healthy; 


the vegetating life of a ſucking child faves it from 


all dangers of hurried reſpiration and rapid pulſe.— 


But when it leaves the breaſt ;- when it begins to ſtir 
and move; when its blood, moving languidly, begins 
ſlowly to accumulate at its heart; when the proper. 
ties of its living fibres change, ſo as to require a fuller 
ſupply of oxygene from the blood—then the ill co- 
lour, languor, palpitations, lighter fits, and all the 


marks of its diſeaſe, begin; and often its colour gra- 


dually changes, and it becomes the puer cceruleus, or 


livid child, before we can perceive by any other 


marks how dangerous a condition it is in. 
In one child* the firſt 'year had elapſed before 


the very lighteſt of thoſe complaints came on, which 


ended in death at a very diſtant period of 15 
years. At firſt its finger nails were obſerved to be li- 


vid, yet not continually ; the colour varied, but ſtil 


the nails were unnaturally livid, ſo as to alarm and 
ſurpriſe the parents; but there was as yet no reaſon to 


defire advice. The child ſeemed healthy, began to 


uſe its legs, and in the ſecond year it walked alone.— 
Next it happened, that one day after being forced to 


take a medicine, not without ſome reſiſtance, his face 


Was 


—— 1 —— 


* Vide Sandifort. 
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was on the following day freckled with red ſpots, 
which ſoon changed to a livid hue. Now the laſſi- 
tude and chillneſs came on; motion or exerciſe were 
more and more oppreſſive to the boy; till at laſt it 
came to paſs, that when he fatigued or hurried him» 
ſelf, the hands and feet became livid, the mouth and 
tongue became almoſt black, and laſt of all thoſe fits came 
on in which the whole body become livid or black. 

This is the progreſs of this darker colour of the bo- 
ay; but his other complaints alſo advanced with a 
very low and regular pace. He increaſed in ſtature, 
his appetite was good, he complained of great laſſi- 
tude, of headach, with a ſort of gravitating pain, of 
anxieties, eſpecially during the winter months, and of 
ſuch extreme coldneſs, that neither fire in winter nor 
ſummer's ſun could warm him; he never felt heat ex- 
cept when juſt wrapped up and newly laid in bed. 

Now the blood began to accumulate; the ſtruggles 
of the heart began; and ſo terrible were the throb- 
bings of his heart at times, that they might be ſeen 
or even heard. Actual faintings ſucceeded; the poor 
boy, now eleven years of age, knew that he was to 
die; he ſaid, that“ no one could know or cure his 
llneſs, and that no one could imaging, what feelings 
he had here at his heart.“ 

Motion was now quite impoſſible ; upon the ſlighteſt 
cltort ſaliva flowed from his mouth, a fainting fit en- 
lued, and he continued for a little while blind. All 
that he was wont to delight in was now indifferent to 
him ; he could not move ; his face was turgid, his 
eyes prominent, his feet were ſwelled with an de- 
ma, his eyes dead and heavy, expreſſive of ſome 


inward 
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inward diſtreſs ; when he was put to bed his anxietie, 
were very great, and thus he died a flow and miſerable 
death. 5 
Sometimes a child wants ſpirit or ſtrength to ſtrive 
againſt the laſſitude of this diſeaſe. A girl under Va. 
falva's care lived to her fifteenth year; but from her 
infancy, from her very birth, ſhe had lain in bed, 
partly on account of ſickneſs, but chiefly on account 


of extreme weakneſs. She had a ſhort and difficult 


breathing, and her ſkin was tinged all over with 2 
livid colour; her quiet ſtate ſaved her from the (uf. 
focating paroxyſms ; but her heart was juſt like all 
the others, the foramen ovale open, and the pulmonic 
artery cloſed. 

Theſe, then, are the marks of ill-oxydated blood: 
a livid colour, coldneſs which nothing can remove, 
oppreſſion and anxiety of the breaſt, palpitations and 
difficult breathing ; and when the blood is by paſſion 


or motion hurried too faſt towards the right ſide of 


the heart, then come fits, which laſt a longer or ſhort- 
er time in proportion as they have been long delay- 
ed, and which end in death. And laſt of all, I would 
rank among theſe conſequences an imperfect nouriſh- 
ment, for all the boys have been ſmall, moſt of them 
particularly ſlender ; and one boy eſpecially, of fit- 
teen years of age, is mentioned by Hunter, who, in 
zeſpect of tallneſs, was juſt what you ſhould expect 
at his years, but ſlender to a wonderful degree; not 


as if waſted by conſumption, but as if by natural ha- 


bit, His form was quite ſurpriſing, ſo that Hunter 
could give no idea of his ſhape, otherwiſe than by 
comparing his body with that of a Greyhound; and his 

leg, 
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legs, he ſays, put him in mind of thoſe of a Crane, or 
ſome tall water-fowl. i 

The conſequences muſt be alike, whether it be that 
the heart ſends no blood towards the lungs, or that 
the lungs cannot receive that blood; and the malcon- 
formations of the heart are hardly more frequent than 
thoſe of the lungs; and both, we may be well aſſured, 
are infinitely more frequent than we ſuppoſe ; eſpe- 
cially when we obſerve how many children die ſud- 
denly, diſcoloured, and in convulſions; and how many 
of thoſe advanced in years have lived very miſerable 
with complaints in the breaſt, 

A young man of twenty-four years of age, by birth 
a Pole, and at the time of his death a ſoldier in the 
German ſervice, had been continually oppreſſed from 
his cradle upwards with difficult breathing and an- 
xieties at his breaſt. He had been three or four times 
relieved from ſlighter complaints of the breaſt ; but at 
laſt the bleedings and demulcent medicines failed : 
he lay ill in the military hoſpital two months, where of 
courſe his complaints were correctly known. He had 
none but the ſlighter degrees of difficult breathing; 
when one day fitting up in bed he ſuddenly expired. 
Being opened, the right ſide of the lungs was found to 
be totally awanting ; not deſtroyed by diſeaſe, as we 
have often ſeen, not oppreſſed by water nor eroded 
by pus, but entirely awanting ; a peculiarity which 
he had from his mother's womb, for it was attended 
with a peculiar arrangement of the veſſels. On the 
right ſide there was no veſtige of the lungs, not even 
the ſmalleſt button to mark where they might have 
been; there was no branch of the trachea for the 
Vor. II. E e right 
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right lobe intended by Nature, but both the legs ot 


the trachea plunged into the left lung, which was 


large: There was no forking of the pulmonary ar. 
tery to give a branch to the right ſide, but the whole 
trunk of the pulmonic artery plunged into the left 
lung. 

But if one ſhould ſuſpect that there might have been 
once a right branch, the lungs deſtroyed, and the 


mouths curiouſly united by that mucus which the 


membranes of the viſcera, and the pleura eſpecially, 
throw out when inflamed ; there are ſtill other caſes 
which muſt remove all our doubts, eſpecially that of 
a young man *, who died in a very lingering way, 
and in whom before his death there was plainly per. 
ceived, along with his ſlight anxieties, a pulſation in 
the right ſide of the breaſt. Upon opening his body, 
there was found in the left fide neither lungs nor heart; 
nor, upon the moſt careful examination (ſecking for 
the waſted lung), could there be found the ſmalleſt 
remains of lungs, bronchiz, pulmonic arteries, or the 
ſlighteſt evidence that any ſuch parts had ever been. 
But the ſureſt proof of this remains behind, for the 
heart ſtood in the right ſide of the cheſt ; it ſtood per- 
pendicularly, quite upright like a Dog's ; it gave out 
a right pulmonic artery, but there was not even the 
ſmalleſt veſtige of any artery having been appointed 
for the left lobe. We muſt not ſay, yet his cheſt may 
have been full enough of lungs and heart, and he may 


have had a well-oxydated blood; in which caſe it was 
no 


— 


* Under the care of Dr Heberlen. Vid. Ada Vendobonenfit. 
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no very dangerous derangement that his lungs were 
all on the right ſide, more than if his liver had been 
on the left. But let us notice that the aorta was ex- 
tremely ſmall ; the diameter of the aorta is the true 
meaſure of the blood which is received from the 
lungs. Where the aorta is ſmall, ſurely the lungs are 
not good, nor the ſyſtem fully ſupplied with oxydated 
blood. 

We alſo know that though the veſſels of the lungs 
themſelves may be natural and well arranged, the 
lungs may ſtill be amiſs ; they may want the proper 
ſtructure of cells in which the blood ſhould be expo- 
ſed ; they may be encumbered with tumours ariſing 
out of their ſubſtance, by which they will be prevent- 
ed from dilating. One is pleaſed to find in old au- 
thors good deſcriptions of diſeaſes which have remain- 
ed for ages unknown; and among theſe I reckon that 
of the celebrated Spindler, whoſe deſcription I admire 
as much as that of any ſucceeding author. 

The Child of a certain prince having died after 
a few days of great ſuffering, Spindler opened the 
body, and found all found and right, except that there 
were ſeated upon the two lungs two tubercles of a 
rariegated red colour, as were the lungs themſelves ; 
which tumours, no doubt, hindered the paſſage of the 
blood, which he expreſſes with a correctneſs in reſpect 
of phyſiology quite unknown in thoſe times. Quæ 
vomicæ procul dubio hujus aſphyxiæ cauſæ extitere 
denegata circulatione ex dextro in ſiniſtrum cordis 
ventriculum.” His deſcription of the diſeaſe ſo long 
before it was properly underſtood is curious: Du- 
ring the eight days in which the Child lived, it had 
e 3: never 
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never cried ſtrongly nor clearly, had never ſucked, 
had never been regular in its bowels, breathed as if 
its ſides had been blown up; it was ſuddenly ſeized 
with a fit, which ſeemed epileptic, ſoon went off, but 
ſoon returned; the whole face and body became firſt 
red, then of a copper colour; the breathing was in. 
terrupted, the eyes immoveable, the feet and hands 
lay almoſt lifeleſs ; it ſuffered at leaſt a hundred of theſe 
fits before it expired.“ 

'To enumerate thoſe caſes where a defect of the 
lungs were the conſequence, not of malconformation, 
but of diſeaſe, were a buſineſs quite inconſiſtent with 
my deſign; yet I wiſh to record theſe two. —Firſt, It 
has been long obſerved, that by long continued ſup- 


puration, the lungs are often ſo waſted that not a bud 


or particle of them remains : ſometimes theſe patients 
ſurvive, dragging on a languid and miſerable exiſt- 
ence, enjoxing no freedom, life, nor ſpirits; and the 
cauſe of their frequent ailments is diſcovered at their 
death, The lungs alſo may be thus compreſled even 
by the mere preſſure of water within the cheſt, which 
has cauſed ſuch a ſubſiding, or rather abſorption, of 
the lungs, without any ulcer of their ſurface, that one 
lung has been opprefled till it became no more than 
three lines in thickneſs; and indeed it was not eaſily 
found: ſo Haller ſays in his Commentary upon Boer- 
haave. But of all the ſtrange things which Haller 
or any man has ever related, what he tells in the 
following words is the moſt incredible ; at lealt it 1: 
ſ) improbable as to be incredible. A man having 
died of a lingering diſeaſe occaſioned by a fall, the 


left lobe of the lungs was not to be found ; that fide 
of 
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of che cheſt was full of a coagulable ſerum; but the 
aſpera arteria and large arteries and veins (a thing 
which I never could have believed, had I not ſeen it 
myſelf) opened with gaping orifices into the cavity 
of the thorax, as if they had been cut acroſs; ſo that 
it was very hard to conceive what had prevented the 
blood from pouring out.“ Haller, p. 34. 


Secondly, In the peripneumonia notha there is not 
merely an inflammation of the pleura, as the name 
expreſſes, but of the lungs themſelves; and it is not 
from inflammation, pain, fever, or acute ſuffering, 
that they die; but becauſe the lungs are entirely 
crammed with blood; the heart can no longer move: 
they are not ſenſible of their dangerous ſtate, but are 
ſuffocated in a moment, and die without a groan. It 
ſeems more frequent in other countries than in this, 
though no country is exempted. When this diſeaſe 
comes upon a place, it comes with all the frequency 
and deſtruction of an epidemic diſeaſe; and the ſud- 
den unexpected deaths are terrible. Vaſalva found 
an old gentleman going abroad in the morning, and 
prevented him, queſtioning him about his complaints, 
which he himſelf thought very ſlight: but Vaſalva 
gave notice privately to the ſervants to expect nothing 
better than their maſter's death ; and notwithſtanding 
all aſſiſtance, he was that very evening dead. 

The pulſe is weak, the cough flight, the difficulty 
of breathing more anxious than painful; the face 
ſunk in the features and fluſhed, or rather of a lurid 
colour, except when it is cadaverous, pale, and ſal- 
low; the ſuffocation is ſudden; the lungs have, as 

Morgagni 
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Morgagnt expreſſes it, a liver-like, ſolid conſiſtence: 
they have no longer the cellular appearance of hangs, 
for their bronchiæ are crammed with blood ; their 
common cellular texture is alſo full of exuded blood: 
they are denſe, ſolid, very heavy, and black, and they 
ſink in water like the lungs of a fœtus. The heart 
is ſo curbed in its actions, that it gives but a ſmall, 
feeble, and trembling pulſe; and even in a few days 
(as in the foetus having an imperfect organization) 
the heart is wonderfully dilated and enlarged, and 
filled with fluid and grumous blood. Haller laments 
the death of friends by this terrible diſeaſe, and eſpe- 
cially of his own ſon, © whoſe body he gave to be 
opened by thoſe {killed in diſſections.“ 


PERHAPS the heart may be too ſmall for the ſyſtem 
to which it belongs ; and this, I doubt not, had been 
the caſe with that boy in whom Kerkringius found it 
ſo ſmall, that though the boy was nine years old, the 
heart (i. e. the ventricles) was no bigger than that 
of a foetus; and the whole heart, auricles, ventricles, 
and all, was no bigger than that of a child born at the 
full time. But in proportion as the heart was ſmall 
the veſſels were large, not at all aneuriſmal, but of 
ſuch a ſize, and ſcarcely of ſuch a ſize, as might ſuit 
the heart of a boy of nine years old. This boy had 
for five years been hectic, that is to ſay, he had been 
troubled with no formed diſeaſe, but with continual 
diſtreſs, anxiety, weakneſs, and quick pulſe. This 
heart was plainly inadequate to the functions of any 
ſyſtem ; but the caſe is too ſlightly ſketched for us to 


find any decided marks of ill oxydated blood. 
But 
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But that the heart may be too big for its ſyſtem, is 
a melancholy fact; for when it becomes relaxed, it en- 
lurges, and as it grows in bulk looſes in power. That 
the heart is enlarged merely by weakneſs, by ſubmit- 
ting to dilatation, by wanting ſufficient power to free 
+ſelf of accumulating blood, is very plain; for in the 
plague, in low and peſtilential fevers, even in nervous 
allections, it ſometimes enlarges, and from a tempo- 
rary becomes a mechanical and fixed diſeaſe. * How 
often do we read in the preface to ſuch diſſections of 
enlarged heart, © he was of a melancholy tempera- 
ment, of a ſlow and ſedentary life, oppreſſed by mis- 
fortunes, and ſtruggling with vexations and grief.” 
In the angina pectoris, which is in its firſt attack no 
organic diſeaſe, we often find the dilated heart pale and 
tender, ſo that the fingers may be puſhed thro! its fleſh. 

While the heart gradually enlarges, the ſyſtem chan- 
ges, and accommodates itſelf toits powers. There is little 
diſtreſs; often we find a heart enlarged to a degree ſuch 
as we never could have ſuſpected before death. But 
lowly there is formed ſuch an accumulation of ill oxy- 
dated blood as oppreſſes the vital powers, and chokes 
the motions of the heart, and draws after it thoſe 
other diſorders which are already in part explained. 


OF the mechanical conſequences which follow the 
enlarged heart, thoſe chiefly attract our attention 
which prevent the due oxydation of the blood. 

Firſt, The dilatation of the heart draws after it a di- 
latation of the great veins, ſo that they become reſer- 
voirs as it were; and the auricle and veins both en- 


large ſo, that the office of the auricular valves is quite 
loſt ; 
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loſt ; the veins feel, or rather the column of blood in 
the veins feels the back ſtroke from the heart, and it i; 
perceived even in the neck by a ſtrong pulſation.— Se. 
condly, Theſe veins, and this monſtrous heart, ſo fill the 
cheſt, prevent the blood of the neck deſcending, and ſo 
puſh aſide the lungs, as to compreſs them to the laſt de. 
gree that is conſiſtent with life. —Thirdly, The en. 
larged heart accumulates much blood in the ſyſtem 
which before did not exiſt, and that blood dark co. 
loured and unfit for the purpoſes of life. Tue pro- 
portion betwixt the great maſs of ill oxydated blood 
lingering in the veins and abou the heart, is increa. 
ſed ſo very greatly, in oppoſition to the very ſmall 
quantity which can now be oxydated in the lungs, 
that ſuch perſons are expoſed every moment to the 
greateſt dangers ; and the leaſt accident which draws 
out more black blood from the veins, and hurries it 


towards the heart, quite overcomes them. Then there 


is an agonizing and fearful ſtruggle ; the heart often 
ſtruggles, and often frees itſelf; but in moſt cafes thoſe 
who live in this condition do, after many eſcapes, fall 
down ſuddenly dead. A very learned man having this 
enlargement of the heart while he was ſtill walking 
about in his ordinary health, his heart would often 
ſtop for three or four pulſations, as if ſtruggling with 
its load, velutque expulſionem moliretur *.” —Fourth- 
ly, In this enlargement of the heart, although ſome- 
times there is a perfect and equal pulſe, though ſome- 
times alſo the diſeaſe ſcarcely ſhows itſelf till very far 

advanced, 


* Veſalii, lib. i. cap. Ve 


advanced, and after many years of ſlow increaſe ; yet 
the heart being continually loaded, and often ſtrug- 
gling, it cannot free itſelf at one ſtroke of all its blood; 
then, ſtroke ſucceeding ſtroke in a confuſed irregular 
way, there is a weak, irregular, intermitting, flutter. 
ing pulſe. -Fifthly, But Nature, wonderful in her 
ways, ſometimes finds relief from this in the regular 
conſtitution of theſe parts ; for while the heart dilates, 
and becomes more powerleſs as it dilates, the aorta 
(being but poorly filled) contracts in proportion as 
the heart dilates, and accommodates itſelf to the ſmall 
quantity of blood which. ſuch a heart can give out ; 


and thence the wonder ſometimes expreſſed at finding 
an aorta extremely flender joined often to an enor- © 


mous heart. | 

In opening the body of a ſhoemaker, ſays Morgag- 
ni, whoſe heart was wonderfully enlarged, ſeeming as 
if you had joined two hearts, what chiefly ſtruck us 
was the ſmallneſs of the aorta, more ſuitable to a deli- 
cate woman than to a man of good ſtature as this was. 
The aorta, from its paſſing under the diaphragm to its 
great diviſion in the pelvis, was very ſmall. This Morgag- 
ni firſt of all beheved was owing to ſome ſtricture 
at the diaphragm ; for the aorta did not paſs as uſual 
under the legs of the diaphragm, it paſſed through a 
peculiar hole ; but he found this tendinous hole quite 
large and free. Still he believed that All the diſorder 
of the heart aroſe from the contraction of the aorta, 
and that again from the crooked poſture in which 
thoſe fit who are of this trade. But that often the ar- 
tery is contracted in favour of the enlarged ventricle, 
lam able to prove better than by this caſe of Mor- 
Vol. IL F f gagni's, 
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gagni's. In the firſt place, the diſtorted poſture of 
his ſhoemaker can have no effect; for we muſt not 
forget how limber, flexible, and free from diſeaſe, the 
aorta is in thoſe who have the unhappineſs to be de. 
formed, and in whom the aorta follows the ſpine ſo 
cloſely, that often the bones almoſt meet in their dic. 
tortions, and hide it. I have cut out theſe aortas ſome. 
times and laid them on boards, to ſhow the ſtrange 
angles which they make with ſuch perfect ſafety, 
Next I have to obſerve, that where the auricles and 
ventricles dilate in old people, the aorta alſo dilates : 
for there the aorta is old, partly offified ; its muſcu- 
lar coat ſtiff and incapable of action; it is, in ſhort, as 
weak as the heart itſelf, and yields along with it to 
the accumulating blood. But in younger men, the 
aorta being muſcular and ſtrongly contractile, this phe- 
nomenon enſues : that as the heart increaſes in ſize 
and-weakneſs every day, it ſtruggles with leſs effe& 
againſt the accumulation; its pulſes are imperfect; 
it delivers leſs blood into the aorta; the aorta, leſs per- 
fectly filled, is not excited by the ſame power which 
formerly filled it and kept it full: therefore it con- 
tracts gradually and flowly ; it preſerves ſtill its heal. 


thy conſtitution; it is limber, pliant, and ſound, in 


its muſcular coat. In ſhort, this doctrine of Mor- 
gagni's implies only a ſtationary condition of the aor- 
ta; this other theory implies an active contraction. 
Now Morgagni's ſhoemaker was a portly man, but 
his aorta was ſmaller than a woman's. Even this cate 
of his own implies an actual contraction; ſince, had 
this man's aorta continued ſtationary, it muſt have 
been {till the aorta of a man of good ſtature, joined to 
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a large heart. But a perfect proof is this: I have a 
heart which it would not be eaſy to deſcribe; it 
is not only as big as two hearts joined, but I may 
ſay, with Bartholine, ** ut ſæpe in Bobus non magis 
ſit aut ponderofior.”” The heart is bigger actually 
than an oxe's; it is bigger, I think, by the whole fize 
of its two great auricles ; it is injected with wax; 
it weighs more than four pounds, and is two feet 
in circumference ; but the aorta is no bigger than 
the femoral artery at the groin, very ſtraight and 
even in its diameter, very ſlender, and with coats 
which plainly have been very thin and ſuitable to 
ſuch an artery. Here the artery is equably and fairly 
contracted to one fourth of its natural ſize, which 
ſuppoſes a natural and ſound condition of its coats: 
And one of two things muſt have happened, either the 
artery muſt have contracted firſt, oppoſing the heart 
and cauſing it to enlarge; but then its violent contrac- 
tion, like the urethra contracting in oppoſition to the 
bladder, would have thickened it into a ſtrong muſcu- 
lar tube: or, ſecondly, the artery muſt have con- 


tracted gently and gradually in favour of the dilata- 


tion and weakneſs of the heart; and then it would 
remain (as this artery really was) very ſoft, delicate, 
and limber; in ſhort quite natural. I ſuſpe& alſo, 
that where the aorta is enlarged, there is required a 
mrong, ſmall, and muſcular heart; becauſe I have an 
aorta enlarged to a very great degree, the heart being 
extremely ſmall. Theſe accidents - will be noticed 
chiefly where, in young people, there happens ſuch 
diſproportion of muſcular power betwixt the heart 
and its veſſels ; but in the aged, all the pants are but 
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too much diſpoſed to diſeaſe, and the whole will en. 
large. 

Theſe, then, are the chief conſequences of that es. 
largement of the heart which ſo fills the thorax of 
and ſo loads the diaphragm, that it falls down under 
the weight of the heart: then the heart is felt lower 
than natural; and the diſorder is named by moſt au. 
thors the prolapſus cordis. In a young man of tren. 
ty years of age, the moſt miſerable creature I eye 
ſaw, I have felt a prodigious heart beating as if quite 
in the abdomen : at the pit of the ſtomach the pulſe. 
tion was particularly ſtrong ; it muſt have been miſ. 
taken for an aneuriſm of the celiac artery, had nx 
the heart been felt beating from the navel almoſt ts 
the collar-bone, 

Whether we are to allow, that the blood ſometime; 
does coagulate and form polypi in thoſe enlarged 
hearts, I believe no man in the preſent ſtate of our 
knowledge will venture to decide. That the blood 
ſhould coagulate thus firmly, while within the body, 
and that not in a corner of the circulating ſyſtem, 
but in the heart itſelf, where always there muſt be 
{ſome motion, it is not eaſy to believe; nor that ſuch 
coagulations ſhould remain there, be waſhed pure by 
the current of blood, ſo as to have a leathery colour, 
and to be firm and ſtrong; that ſuch coagula ſhould 
entangle the valves and columnæ carneæ, ſhoot up in- 
to the great veſſels, and hinder the movements, and 
cloſe, in ſome degree, the openings of the heart, 1s 
quite unlikely: yet if there be ſuch a thing, this muſt 


ſtand as the deſcription of a polypus of the heart. 1 
incline then rather to the opinion of the able and di- 
| ligent 
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sent Kerkringius, who calls them pſeudo-polypi, 
pvaſtard polypi, mere clots of blood; of which he pro- 
aduces drawings from the pulmonic veins, the liver, 
we heart, the brain, &c. wherever great veins are. 
That when the heart is monſtrouſly dilated, clots 
may be formed in it, very large, filling all its cavity, 
but ſtill happening chiefly in the moment of death, 
or during its flow approaches, I believe from what 
= Veſalius relates; who, “ in the heart of a nobleman, 
found two pounds of a dark coloured fleſh; upon 
© which lump, the heart, of monſtrous ſize, was ex- 
tended like a gravid uterus.” But this black fleſh; 


| was a mere clot; which, had it come really from 

the womb, Veſalius would have called a falſe preg- 

nancy, an ovum deforme, or what the vulgar call a 
mole, 

This, and all the leſſer polypi, thoſe ſtrings of coa- 
gulum which entangle the columnæ, and ftretch up- 
wards into the veſſels, are really formed in the mo- 
ment of death. But it is not to be forgotten, that 
many of the moſt eminent men have thought quite 
the reverſe of all this, Polypi, when firſt noticed, 
ſeemed a ſtrange and awful and frequent cauſe of 
death. Having once believed and wondered at ſuch a 
thing, people did not even like to be diſabuſed ; and 
when Kerkringius called them pſeudo-polypi, the whole 
phyſicians, like a hive of bees, ſwarmed out upon 
him at once. Tulpius, Malpighi, Pechlinus, ridiculed 
this opinion. Pechlinus was ſo offended, that he could 
not refrain himſelf from low and mean language. 
True polypi there certainly are, ſays he, but theſe 

poly pi 
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polypi of Kerkringius are inj6ed pſeudo-polypi, ang 
every blind ſhaver knows them abundantly well; 
(tam eſt vulgaris et lippis tonſoribus notus), « The 
ſhop- boys, ſays Pechlinus, make ſuch polypi, by pour. 
ing vitriolic acid into the veins.” Yet with all hi: 
bitterneſs, Pechlinus has not proved, to my ſatisfac. 
tion, either by his arguments, or by his caſes, that 
polypi exiſt ; but he made many believe him, for the 
ignorance of that time is very fingular. Dr Betrux 
Ruſſe tells us, that he had once found a polypus in 
the longitudinal ſinus of the dura mater, of a quarter 
of a yard long: Let this be put down, ſays he, as 


one proof at leaſt that polypi are ſometimes found 


higher than the noſe,” What muſt have been the 
confuſion of their notions, who could thus jumble the 
ideas of a polypus of the blood-veſlels and a polypus 
of the noſe ? 

They even miſtook ſuch clots for living animals. 
Dr Edward May ſent from England to the celebrated 
Severinus a deſcription of an Eel which he had found 
in the cavity of the heart. He entitles it, with ſome 
propriety, © Hiſtoria mirabilis anguis bifidi.“ It is, 
indeed, a wonderful ſtory ; they deſcribe head and 
tail, and all fairly, as if it had been bona fide a living 
creature ; and tell us how its head was fticking to the 
inſide of the heart (where you may ſuppoſe it was 
biting), and how its body was very white and very 
ſtrong, and its arms or tails, I do not know what to 
call them, red. But what amuſes, one moſt of all 1s 
the important air of theſe communications betwixt 


Severinus and Dr May; and then Severinus, warning 


his pupils againſt incredulity, and telling them, © that 
8 thougb 
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though wounds of the heart are really mortal, yet ul- 
cers of the heart certainly are not mortal ;” by which 
he means, that while the Kel was alive it was conti- 
aually biting the heart *. In ſhort, from theſe things, 
we perceive that we need not look into books for any 
ſatisfaction on this delicate point; that we muſt de- 
pend upon ourſelves, and make a better uſe of all fu- 
ture occaſions ; for unhappily there are no good hiſto- 
ries attached to thoſe diſſections in which the coagula 
have been likeſt to thoſe of a long formed diſeaſe I. 
The heart, which is ſo often dilated by weakneſs, 
is ſometimes reduced in ſize by an increaſe of ſtrength 
and action. It becomes denſe, firm, thick in ſub- 
tance, but ſmall in its cavity; it appears to be dilated 
without, but is, in fat, contracted within. This 
thickening of the walls of the ventricles is what I 
cannot underſtand, though I have cut many ſuch hearts 
with the utmoſt care. There 1s no offification of the 
valves, no ſtraitening of the aorta, nor any other ob- 
ſtruction to excite the heart. There is no enlarge- 
ment of the auricles, no dilatation of the veins, no 
diſeaſe of the arteries, nothing appears but a thicken- 
ing, and enlargement, and condenſation of the walls 


of 


* — — 


It is certain enough that ſmall worms are found not only in the 
c ſophagus, but in the aòrta too, of Dogs and other animals. Vid. 
Morgagni's Adverſaria. For plenty of real worms in the heart, pro- 
ducing St Vitus's dance in boys and hyſterics in girls, vid. Schen- 
tins, page 272. | 

þ Acaſe liker this diſeaſe than almoſt any other, is a very melancholy 
and affecting ſtory of a Mr Holder, an apothecary. Vid. London Mex 
dical Jeurnal by Simmons, and London Medical Comm unications. 
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of the ventricles, a proportioned enlargement of the 
column carneæ, and a proportioned narrowing of the 
cavity of the heart itſelf. Upon opening ſuch a heart, 
one would almoſt pronounce it natural. If one ſhould 
ſpeculate upon its peculiarities, they would (finding 

the heart ſtrengthened, and its valves and veſſels all 
ſound) pronounce that it would cauſe rather a vigo- 
rous circulation and ſtrong health: yet I ſhall never 
forget the miſeries I have ſeen patients endure from 
having ſuch a heart. They have often a full and bloar. 
ed habit of body (at leaſt fo I have chanced to ob- 
ſerve), a pulſe weak at all times, but trembling, and 
hardly ſenſible, when a fit of difficult circulation ap- 
proaches ; then the pulſe vaniſhes, the patient ſome- 
times faints; the anxieties, oppreſſed breathing, lan- 
guid pulſe, actual faintings, and all the intermediate 
conditions leſs than fainting, but like it, and infinitely 
more miſerable, make their chief ſufferings. After 
ſtruggling long under this diſeaſe, the patients grow 
languid for a few days, often become droplical, and 
then die. 

The variety of ſymptoms which thoſe ſuffer who 
have this ſimpleſt of all the diſeaſes of the heart is 
very ſurpriſing, and puts to nought all our conjectures 
about certain ſigns indicating particular diſeaſes of the 
heart. We cannot be ſurprized that in great enlarge- 
ments of the auricles, or vaſt aneuriſms of the aorta, 
or in thoſe enlargements in which ſomething like po- 
lypi are found, and where, as Mr Holder often {aid 
of himſelf, the circulation ſeems to go on for a time 
in one corner, as it were, of the heart; in all ſuch 


caſes, we cannot wonder at there being heard noiſes 
like 
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like the ruſhing of water in great ciſterns. But how 
ſuch ſhould be heard in this thickening of the heart, 
1 cannot conceive ; yet ſurely enough one gentleman, 
whoſe diſeaſe came upon him all at once, and while 
perfectly at reſt, with the ſudden ſenſe of ſomething 
burſting within; who had moreover for ſeveral years 
z palpitation which could be felt outwardly, and a 
plunging noiſe, which at times the by-ſtanders could 
hear very loud; who died in the end in great diſtreſs, — 
had yet none of theſe oſſified valves, enlarged aorta, 
nor other organic affections, which there was ſo much 
reaſon to ſuppoſe, but merely this thickening of the 
ſubſtance of the heart. 

Among the dileaſes of the heart we may reckon 
the dilatation of the aorta, a diſeaſe more frequent 
than all the others, and more dreadful. It is a diſeaſe 
more frequent in the decline of life; it is then a diſ- 
cale of weaknels; it ariſes from a cauſe quite different 
from that which 1s commonly laid down. The cele- 
brated Dr Hunter believes that it ariſes from that 
prediſpoſition or weakneſs which naturally belongs to 
the form of this part, viz. a ſudden angle of the arte- 
ry, expoled in the moſt dire& manner to the whole 
torce of the heart. Dr Hunter alſo believed, that no 
ſooner is Nature ſenſible of this danger, than ſhe ſeeks 
to prop up the artery; and for this end thickens its 
walls till it offifies by flow degrees. Haller's theory 
15 different from this, and comes nearer to the truth ; 
for he makes theſe ſcales of offification not the con- 
ſequence, but the cauſe, of the diſeaſe. He ſays, the 
artery becoming ſcaly, and partly oſſified, no longer 
yields to the force of the heart; and the heart thus 

Vor. II. G g excited 
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excited to a higher action is itſelf dilated, and at lag 
forces allo the aorta. In truth, neither of theſe is the true 
theory; but the aorta in aged perſons beginning t, 
oſſify, has its middle or muſcular coat annihilated, and 
its outer and inner coats thickened, by the ſame pro- 
ceſs. Its muſcular power 1s loſt; it is no longer ca. 
pable of withſtanding, much leſs of ſeconding, the 
ſtroke of the heart by a ſecond ſtroke; it ceaſes to act, 
ſuffers itſelf to be dilated, and in a few years grows 
into a dreadful diſeaſe. I never ſaw an old aorta 
wanting ſomes ſpecks of oſſification, or rather of cal. 
careous concretion, nor an aorta ſo affected which was 
not dilated in proportion pretty nearly to the degree 
of this thickening and offification; at which we need 
not wonder, ſince we find not a bone (as it is uſually 
called offified aorta), but a vile calcareous concretion 
ſubſtituted to its muſcular coat. Nature is not at this 
time, as Hunter ſuppoſed, building up and ſtrengthen- 
ing the walls of the aorta againſt this diſeaſe ; but 
taking down flowly that fabric which has laſted its 
appointed time. 

However it is produced, it is an awful diſeaſe; tor 
every organ, when once deranged, eſpecially if it be 
one as active as this is, never ſtops in its courſe; and 
this eſpecially ends early or late in ſome terrible kind 
of death. Sometimes, increaling in ſize, it deltroy: 
all the ſurrounding parts and burſts within. Some— 


times it burſts into the cheſt, and then the paticnt 


drops ſuddenly down ; ſometimes into the trachea, 
and then the cauſe of the ſudden death is known; 
for the patient, after violent coughings and ejections 


of blood by the mouth, expires. Sometimes it beats 
its 


its way thro* the ribs, deſtroys the vertebræ, affects 
the ſpinal marrow 3 and thus the patient dies a leſs 
violent or ſudden death. Ofteneſt of all, the tumour 
riſes towards the root of the neck, is felt beating there, 
deſtroys the ſternum, burſts up the ribs, diſlocates 
and throws aſide the clavicles, appears at laſt in the 
form of a great tumour upon the breaſt, beating aw- 
fully,—A dreadful ſtate ! and with nothing to keep in 
the blood but a thin covering of livid ſkin, which 
grows continually thinner, till, burſting at laſt, the pa- 
tient expires in one guſh of blood. 

But Nature can ſeldom bear all this diſtreſs; the pa- 
tient dies before this awful ſcene commences; for the 
aorta often ſo fills the cheſt, ſo oppreſſes the lungs, 
chokes the trachea, and curbs the courſe of the de- 
ſcending blood, that the ſyſtem, with a poor circula- 
tion of ill-oxydated blood, is quite exhauſted ! And 
thus, though the patient 1s ſaved from the moſt ter- 
rible ſcene of all, he ſuffers great miſeries : he feels 
ſharp pains paſſing acroſs his cheſt, which he com- 
pares with the ſtabbing of knives and ſwords ; terrible 
palpitations ; often an awful ſenſe of ſinking within 


him; the ſound within his breaſt as if of ruthing wa- 


ters; a continual ſenſe of his condition; ſudden ſtart- 
ings during the night, and fearful dreams, and dan- 
gers of ſuffocation ; until with fleepleſs nights, and 
miſerable thoughts by day, and the gradually failing 
of an 11]-ſupported ſyſtem, he grows weak, dropſical, 
and expires, | 

How, except by attributing them to ſome peculiar 
weakneſs, to ſome inward prediſpoſing cauſe, ſhall we 
account for all theſe terrible diſeaſes of the heart? Al- 
Gg 2 bertine 
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bertine aſcribed thoſe diſeaſes of the heart ſo entirely 
to the paſſions of the mind, that he gives this as the 
chief reaſon why in the lower animals * ſuch ac. 
dents are not found. This is ſtrange philoſophy; for 
who does not know that the human paſſions are re. 
marked only becauſe they ſhould be under continual 
reſtraint and controul ? while thoſe of animals paſs 
thus unnoticed by Rammazini, only becauſe they are 
wild and furious, and we do not expect that they 
ſhould be reſtrained. The wild and ungovernable 
ſpirits of animals would produce ſuch diſeaſes ſurely, 
if ſuch cauſes could; but whether they do produce 
them, neither Rammazini nor any of us know; we 
are too careleſs of this kind of diſſection. 

Often, as I have explained, theſe complaints lie 
dormant for years, till on ſome violent exertion the 
patient begins to feel them ; and when queſtioned by 
his phyſicians, being himſelf alſo extremely anxious 
to recollect the cauſe, and always willing to ſatisfy 
his phyſician, he remembers ſome violent exertion, 
ſome paroxyſm of paſhon, ſome fit of coughing, or 
ſomething even leſs important than all this; and tells 
how from that day he does not think he has enjoyed 
an hour of health. | 

That theſe diſorders will ariſe from too violent ex- 
ertions, independent of all prediſpoſition, we have 
every reaſon to believe. Sometimes from blows, more 
frequently from ſhocks or falls (for I have formerly 

noticed 


* Had Rammazini never ſeen a Dog enraged, nor a wild Bull, nor 
untamed Horſe, nor a Cat with its back up? — 
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noticed how little there is, except its veſſels, to ſup- 
port the heart, or hang it within the cheſt); but moſt 
frequently of all have we reaſon to ſuſpect thoſe kind 
of exertions which are accompanied with a rapid pulſe 
and hurried reſpiration. Of this kind I muſt ſurely 
reckon all exertions diſproportioned to the ſtrength, 
and moſt of all in the time of weakneſs and convaleſ- 
cence. Do we not obſerve how in ſcurvy, upon the ſmal- 
leſt exertion, the Men drop down dead? how when a 
ſhip is in danger, and they are pumping day and night 
with a weakly crew, theſe alſo fall down dead? Do 
we not often remember, that after fevers young Men, 
having made raſh exertions during their ſtate of weak- 
neſs, have brought upon themſelves this dreadful diſ- 
eaſe? Do we not ſee that boxers, horſe-jockeys, and 
all the tribe of athletics, cannot make theſe exertions 
unprepared? And what is their courſe of training, 
but a ſpare diet of generous food, with regular exer- 
ciſe, and gradual exertions ; till at laſt the two great 
functions of reſpiration and circulation accompanying 
each other, are brought to the higheſt pitch ; and the 
Man become capable of exertions, before impoſſible 
or dangerous ; now familiar and eaſy to him? For 
examples of this danger, let theſe ſuffice : A delicate 
Man, little accuſtomed to fatigue, having alighted 
from his horſe and tied it careleſsly, it eſcaped ; and 
all day long he chaſed it, till quite exhauſted he was 
forced in the evening to give over, breathleſs and 
palpitating, a hundred times during this vain purſuit. 
From that day he never had one moment's comfort. 
In about a year after two throbbing tumours appear- 
ed upon his breaſt ; and in the courſe of the ſecond 
year 


was cut away, like two great flat cups, cymbal-ſhaped, 


travelling on foot too far has died in a few days of a 


who had fallen into the hands of robbers. Theſe Men, 


him to a tree. Senſible that no human ear could hear 
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year, when. he came to me, theſe tumours covered 3 
the breaſt, throbbing i in a moſt alarming degree, each 
of them bigger than two fiſts. At this time he had 
walked with tolerable eaſe three miles to ſee me; but 
in leſs than four months he was dead, having lived in 
the greateſt miſery. 

When I cut out the heart, I took alſo the ſternum 
along with it. I found an aneuriſm of the aorta fil. 
ling all the cheſt, two fair round holes betwixt the 
cartilages on each fide of the ſternum, by which the 
two tumours were filled ; the ribs and ſternum were 
not eroded, but the intervals betwixt the cartilage 
dilated ; the two tumours were, when the ſternum 


one a little larger than the other, and each capable of 
containing about a pound of blood. 
It has been known to happen, that a young Man 


prodigious enlargement, with pulſation of the heart. 
But the caſe which comes neareſt to that which I have 
juſt related, is that of a Man about 47 years of age, 


unwilling to commit direct murder, carried him into 
an unfrequented place in the foreſt, and there tied 


his cries, he made the moſt violent ſtruggles, but with- 
out ſucceſs. At the diſtance of fix hours he was found 
by a hunter. accidentally paſſing that way, and ſaved; 
but not long, for his ſtruggles had produced an aneu- 
riſm of the aorta, of which he died. Upon opening 


Hain body there were found two aneuriſms; one in the 
arch 
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arch of the aorta, and one in the left ſubclavian ar- 
tery. 

The many caſes in which aneuriſms ſeem to pro- 
ceed leſs directly from ſtrains, blows, falls, and other 
miſchances, I will not ſtop to explain; for a thouſand 
ſuch examples cannot prove that there did not exiſt 
an abſolute prediſpoſition in each individual cafe. But 
as I began with repreſenting the marks of ill oxyda- 
ted blood in a child, I ſhall conclude with repreſent- 
ing the condition of a Man, which, even by a regular 
hiſtory, could not be repreſented more faithfully than 
in this ſingle caſe. 

I attended, ſays Morgagni, the moſt excellent Mar- 
quis Alloyſis Pallucci, commander of the Pontifical 
forces at Rome ; a Man who deſerved a longer and a 
happier life. His diſeaſe was an aneuriſm in the 
breaſt: he could neither lie down, nor go to ſtool, nor 
take nouriſhment, but almoſt inſtantly a paroxyſm was 
brought on, which threatened inſtant ſuffocation, and 
ſometimes ſeemed like death itſelf. He never went 
to bed ; he continually reſted on a chair to avoid all 
motion ; but inſtantly upon the attack of difficult cir- 
culation, he would leap from his ſeat, and run to the 
open window, in hopes of breathing there more free- 
ly: yet even there he was uſed to draw his breath 
with a ſtertor, his face was quite livid, he paſſed his 
urine and feces without conſciouſneſs; often the 
breathing was ſo very difficult, fo interrupted, that 
even the ſnoring ceaſed, and he ſeemed dead, and fell 
torwards, apparently lifeleſs, into the arms of the two 
ſervants who continually ſupported him on either 
hand. This was the degree of his diſtreſs. 
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But after all theſe dreadful reports of diſeaſeq heart 
muſt it not be a comfort for us all to know, that alien 
the moſt ſimple affections, ſuch as we call nervous 
from peculiarity of conſtitution, or from ill health, 
reſemble theſe organic diſeaſes, ſo that all the phyii. 
cians on earth could not pronounce upon the caſe? In 
ſhort, often thoſe which appear to be at firſt the moi 
awful diſeaſes, turn out in truth the moſt trivial and 
temporary. Palpitations and quick breathing are the 
molt uſual ſigns. Palpitations, ſays Sckenkius, may 
ariſe from tubercles, abſceſſes, or congeſtions of blood: 
from worms, from ſtones in the heart, from poiſons, 
But why diſtreſs us with the catalogue of theſe and 
many other horrible things, till firſt he have explained 
palpitation to us as a common but merely nervous dil. 
eaſe, which many feel but few complain of? 

Were a Man to ſtudy only theſe examples of orga- 
nic diſeaſe, he muſt of courſe belieye that there were 
no other, and think that every palpitation portended 
death; while palpitation is in truth the nervous diſ- 
eaſe of boys and girls, of women, or of weakly men: 
it alarms the young and the robuſt ; while in fact or- 
ganic diſeaſe belongs rather to advanced lite, and 
comes ſeriouſly upon us at a time when all fears about 
palpitations are paſt and over. 

T like what Galen ſays (Lib. de Loc. Affect. cap. ii.) 
« Palpitatio viſceris hujus, pluribus integra valitudine 
degentibus, - cum adoleſcentibus tum adultis, ſubito, 
fine ullo alio manifeſto accidente, evenire viſa eſt.” 
L think it dangerous to add what follows; atque 
omnes eos ſanguinis detractio juvit;“ for I know ſuch 


bleeding to be but a temporary relief, more than coun- 
terbalanced 
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terbalanced by a permanent loſs. This text I ſhall 
explain a very little, and then conclude : for palpita- 
tion is indeed the diſeaſe of boys and of young men, 
as I have juſt explained, but not of the aged, in whom 
chiefly we find organic diſeaſe. | 

Palpitation is like that fluttering which fear brings 
on; the heart riſes in its action till it throbs, and 
beats againſt the ribs; it is ſtrongly felt, it is even 
audible to the by-ſtanders, and ſtill it is but a ner- 
vous diſeaſe. Its intermiſſions uſually diſtinguiſh it 
from any organic diſeaſe; its paroxyſins laſt for many 
days or weeks; and for weeks or months again it 
goes quite away. We ſee it relieved by a jaunt, by 
living from home and in company, by leaving all bu- 
fines and thoughts of buſineſs quite behind: we ſee 
the cauſes which bring 1t on as plainly as we know 
the cauſe of marſh fever, or the plague. The confine- 
ment even of a boil will cauſe it; the confinement of 
ſevere ſtudy is ſure to cauſe it; and ſevere ſtudy, with 
an anxious mind, in a young man unuſed to ſtudy ; 
neglected where he is, and at a diſtance from all his 
friends, are ſure to produce this diſtreſs. My ſon, 
ſays Wierius, while at Bologna purſuing his ſtudies, 
nad this afflicting palpitation, accompanied with a 
capricious, frequent, and intermitting pulſe ; but by 
bleeding (which the older phyſicians never neglect- 
ed), and care, and relaxation from his ſtudies, he got 
quite well.” This is the palpitation which the older 
authors diſtinguiſhed by the name of palpitatio cardi- 
aca, marking it as proceeding from the ſtomach ; e- 
quivalent, in the language of the preſent time, to the 
calling it a nervous diſeaſe. 
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Theſe, then, are the habits in which it occurs, and 
this its cauſe: and there remains but two things to 
be ſhortly obſerved, or rather to be proved, viz. that 
it is ſometimes as alarming as un organic diſeaſe is : and 
that bleeding 1s dangerous 1n an extreme degree, or at 
leaſt that it does not, as Galen affirms, “ always bring 
relief.“ 

„Sanctius Velaſco, ſon of the Count Velaſco, had a 
palpitation of the heart ſo terrible, that I and many 
by-ſtanders often heard it diſtinctly, as if a tone had 
been plumped into a jug half full of water.*” Yet this 
boy got entirely well, and his phyſicians made them- 


elves very happy in the thought that they had cured 


him, by a ſacculus of aromatic herbs ſteeped in wine 
applied to the region of his heart; and by the fame 
aromatics, or cardiacs as they called them, given along 

with his food. | | 
I prove the ſecond point, viz. the danger of bleed- 
ing, by a moſt alarming caſe, delivered by Morgagni, 
which I fear might (if it had ſo pleaſed the writers) 
have had in the records of medicine many prece- 
dents ; it quite takes off the authority of Galen's rule, 
and plainly inſtructs us never to bleed. A board- 
ing-miſtreſs, having a lighter palpitation of the heart, 
was bled with ſome appearance of relief: but after 
two days her palpitations returned with ſuch vio- 
lence, the breaſt ſeemed at every ſtroke to be litt- 
ed up; ſhe had withal pain, fever, and difficult 
breathing. They continued bleeding her firſt in the 
arm, 
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* Chriſtoph, a Vegas Ars Medendi, lib. iii. ſect. 6. cap. 8. 
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arm, which did no good ; then in the foot, which was 
abſolutely fatal ; for in an hour after ſhe died, the 
pulſe becoming quicker inſtantly, and falling gradu-, 
ally lower and lower, and giving leſs reſiſtance to the 
finger till ſhe expired.” In her viſcera both of the 
belly and of the thorax, every thing was entire, ſound, 

and natural; and it had been well for the phyſicians 
who attended her, had they remembered that the ve- 
ry name of palpitatio cardiaca implies a courſe of pro- 
ceeding quite the reverle of this. 

Thus the ſimple diſeaſe of nervous palpitation is of- 
ten ill underſtood, and the patient's health abuſed, 
and his miſeries and agony of mind, and his real 
diſeaſe, all increaſed, by the ſerious looks of his 
phyſicians, when, perhaps, it 1s but a very ſimple 
caſe. 

The French phyſicians, in a very formal conſultation, 
made a very public miltake of this kind, in the diſeaſe 
of Marinus de Caballis, ambaſſador at Paris from the 
Venetian ſtate. He complained to them of his palpita- 
tion and of his intermitting pulſe, and they concealing 
nothing of their opinion from him, prognoſticated the 
very worſt ; adviſed him to demand his audience of 
leave, to go off for his native country, and there to 
make his will, ſettle all the affairs of his family, and 
then compoſe himſelf for his laſt hour. Having obeyed 
them in all things, he arrived in Italy very diſconſo- 
late and dejected, and their prognoſtic was well nigh ful- 
filled. But, like a man who would have another throw 
tor one precious ſtake, he called a conſultation of the 
college ; among whom, happily, was Victor Trinca- 
velli, then profeſſor in the univerſity of Pavia; who, 

H h 2 perceiving 


- — — 
5 — = == % — - 


t heard of and too much dreaded in the living. 


244 DISEASES, &c. 


* 


perceiving that ſuch tremors of his pulſe proceeded 
entirely from the great charge of important matters 
which lay heavy upon his mind, aſſured him of re— 
covering his health. He ordered frequent bleedings, 
which the peculiar fulneſs of his habit ſeemed to re. 
quire ; and by cordial medicines he was entirely re. 
ſtored, and lived long ;—a man of great ſcience, and 
ſkilful in many languages. After this ſad journey, he 
performed with much honour to the ſtate two ſplen. 
did embaſſies to the Emperor and to the Turks, 

Let no one in future pronounce. fo raſhly; it is 
time alone, and various modes of living, that can ex- 
plain to us whether there be in any individual caſe 
a fixed diſeaſe. Nor would I dare to ſpeak of the 
organic diſeaſes of the heart, without explaining 
more fully an idea which Albertine has ſhortly and 
ſimply expreſſed. © Formerly, in diſeaſed reſpiration, 
any vitiated ſtructure of the heart and precordia were 
unheard of; but after obſervations being ſeveral times 
repeated in dead bodies, the ſame names are too much 
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las arteries of all the body (faving only thoſe of 
the lungs employed merely in oxydating the blood) 
ariſe from one trunk, the aorta; which we muſt de- 
ſcribe as of great ſize, ſince we compare it with other 
arteries, but which is wonderfully ſmall, conſidering 
that 1t 1s of its branches only that the whole body 1s 
compoſed. 

[hole will have the trueſt notion of the diſtorted 
form of the aorta who have ſtudied the anatomy of 
the heart. Its root is deep buried in the fleſh of the 
heart. In the Tortoiſe we ſee the fleſh of the heart 
riſing round the root of the aoria, and endowing it 


with 


* 
9 
. 
: 

} | 
{4 
4 

= 


a”. AGES LH 4c 
—- — — 


r 
w — -— 7 
— — — - 1 


- Me. - 9 
i 3 
— 


240 GENERAL PLAN OF 


with the power of a ſecond ventricle : in the Frog we 
find its internal ſurface beſet with a triple row of 
valves, and its coats are like thoſe of a ventricle, they 
are ſo exceedingly ſtrong : In Man we find it plainly 
muſcular, ſurrounded in circles with great fibres, and 
having much muſcular power. 

The beginning of the aorta, then, lies deep in the 
fleſh of the heart; it is there that it gives off its co. 
ronary arteries ; it bulges at its root into three great 
knobs, which mark the place of its three valves, and are 
| 


called the leſſer ſinuſes of the aorta ; it is large at the 
root, it grows ſmaller as it riſes, it mounts upwards 
and backwards from the heart, till it begins to form 
its arch or curvature; its direction is firſt towards the 
right fide of the thorax ; looking backwards, it turns 
in a very diſtorted manner, where it forms the arch; 
it ſtrides over the root of the lungs, going now to the 
left fide and backwards, till it touches the ſpine ; its 
arch lies ſo upon the forking of the trachea, that its 
aneuriſms often burſt into the lungs : it then applies 
| itſelf cloſe to the ſpine, ſo that in aneuriſms the preſ- 
| ſure of the aorta often deſtroys the vertebræ; and 
| | now lying along the left ſide of the ſpine, and with 
[! the ceſophagus running cloſe by it, it paſſes down 
| through the thorax, and from that to the belly under 
| the legs of the diaphragm. 

This, then, may ſerve as a ſhort deſcription of the 
aorta, which is the root of all thoſe arteries which we 
proceed now to explain. Its ſtructure is ſtrong, muſcular, 
and continually active, performing the office of a ſecond 
heart. When in old age it begins to loſe this muſcular 


power, to have its fibres embarraſſed with chalky, or 
as 
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as they are called bony concretions, it is no longer 
able to reſiſt the force of the blood; it is not dilated 
into aneuriſms, becauſe of the acute angle which 
t makes, and the direct impetus of the blood, for 
many other arteries turn backwards with very acute 
angles; the arteries tied in aneuriſms, amputations, 
and on other occaſions, do not dilate ; the inoſcula- 
tions which ſave a limb after the operations for aneu- 
riſm, receive the blood in a retrograde courſe, and 
often the angles are very acute, yet they do not dilate 
too much. The arteries under joints are oftener bent 
than ſtraight; the aorta of deformed people follows 
cloſely the deformity of the ſpine, and makes ſuch 
lingular angles, that after once ſeeing them no one 
will talk of angles occaſioning dilatation. The aorta, 
when dilated, in nine of ten caſes is covered with 
white ſpots ; it 1s diſeaſed ; they are aged people, and 
almoſt always the dilatation begins from the heart. 


— —————᷑ c— 


Tux aorta, then, is the trunk from which the general 
tree of the arteries is to be explained. 

From the arch of the aorta go off three great arte- 
ries, which riſe to the head, or bend ſidewiſe to- 
wards the arms, and ſo nouriſh all the upper parts of 
the body. Of thoſe three arteries, the firſt is a great 
one, which contains, if I may ſo expreſs it, the Riot 
CAROTID and the RIGHT SUBCLAVIAN, and divides ſo 
as to form thoſe two arteries, about one inch after it 
ariſes from the arch; the next is the LEFT cAROTID 
ARTERY going to the head; the third is the LEFT $Us- 
CLAVIAN, going to the left arm. Theſe three branches 
gecupy all the arch of the aorta. 


RIGHT 


l 
: 
iv 
"4 
: 
, 
4 
© 
ö 
1. 
74 
1 
1 
"4 
l 


—— 


dit. — ͥ —ᷣU ¹!— READS. Ac 4 —— — 


248 GENERAL PLAN or 


RIGHT SUBCLAVIAN. 


Tux right ſubclavian goes off from the aorta in 4 
more direct courſe than the left; it is thought to te. 
ceive the blood more fully ; perhaps, alſo, it is rather 
larger than the left ſubclavian : but, at all events 
there is ſomething peculiar in the mechaniſm of the 
right arm; moſt probably it is the peculiar form or 
direction of this artery that gives to the right arm a 
ſuperior dexterity and ſtrength. When Horſes are to be 
broken, we find the chief difficulty to conſiſt in teaching 
them to move equally with both feet, for they prefer 
the right; whena Dog trots, or when he digs the ground, 
he goes with his right ſide foremoſt, and digs chiefly 
with his right foot; and in theſe creatures we find 
the ſame arrangement of theſe arteries as in ourſclyes, 
When we loſe our arm, the left hand acquires by uſe 
all the ſtrength and dexterity of the right. Since, 
then, either arm can acquire this dexterity, and ſince 
the right leg is ſtronger by its dependence upon the 
motions of the right hand, we have every reaſon to 
believe, that the preference given to the right hand 
has ſome phyſical cauſe, and that it is the peculiar 
form of this artery, viz. going off more directly on 
the right fide, and that thoſe who are ambidexter 
muſt have the right as well as the left ſubclavian go- 
ing off as one independent branch. 

There is another peculiarity which has occurred. The 
arch ſometimes gives out four branches, and the left 
ſubclavian, ariſing firſt from the arch, has paſſed behind 


the trachea, betwixt the trachea and the œſophagus. 
f Fw The 
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The ſubject dying of difficult deglutition, which has 
ſubſiſted from childhood, it has been attributed to the 
preſſure of this preternatural artery, an effect which 
1 cannot eaſily believe; and it has been propoſed to 
rank it as a new and certainly incurable ſpecies of the 
diſeaſe, under the title of dyſphagia luſoria, as ariſing 
from a luſus nature of this artery, 


CAROTIDS, 


Tax next branch of the arch is the LEFT caroTID. 
The two carotids mount along the ſides of the neck, 
are felt beating ſtrongly, and ſeem much expoſed. 
They retire for protection behind the prominency of 
the thyroid cartilage. They divide into external and 
internal carotids under the angle of the jaw. The 
EXTERNAL CAROTID ſupplies the neck, the face, the 
inſide of the throat; and the reader will have chiefly 
to obſerve its courſe all along the neck, its branching 
at the angle of the jaw, and the operations and wounds 


about the throat, neck, face, and eſpecially about the 
root of the ear, 


LEFT SUBCLAVIAN. 


Tux left ſubclavian is the third branch of the aorta; 
Fach ſubclavian artery varies its name according to 
the parts through which it goes. This great artery of 
the arm is named $UBCLAVIAN under the clavicle, 
where it gives branches to the neck; AXILLARY in 
the arm-pit, where it gives branches on the one hand 
to the ſcapula, on the other to the breaſt, It is named 
IRACHIAL where it runs down the arm, and where 
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there are few important branches ; and, finally, its 


branches, into which it divides at the bend of the arm, 
are named RADIAL, ULNAR, and INTEROSSEOUS, becauſe 
they reſpectively run along theſe parts, the radius, the 
ulna, and the interoſſeous membrane. 


THORACIC AND ABDOMINAL AORTA. 


Taz aorta, after completing its arch, paſſes through 
the thorax, giving but few branches, and thoſe very 
ſlender. But the ABDOMINAL AoRTA, as ſoon as it 
has emerged from under the legs of the diaphragm, 
gives three great abdominal arteries: Firſt, the CELIAC, 
going in three branches to the liver, the ſtomach, and 
the ſpleen ; ſecondly, the surERIOR MxSENTEBIc, 
which furniſhes all the ſmall inteſtines ; and, thirdly, 
the LowER MESENTERIC, Which ſupplies moſt of the 
great inteſtines down to the rectum. The arteries of 
the kidneys and of the teſticles follow theſe, and then 
the aorta divides into two great branches for the pel- 
vis and legs. 

The ILIIAc ARTERIES are the two great branches 
into which the aorta divides within the abdomen, 
and theſe again are each ſubdivided into two great 
arteries; the INTERNAL ILIAcs to ſupply the pelvis, 
the EXTERNAL ILIACS to go to the thigh. 


INTERNAL ILIACS, 


Tur INTERNAL ILIac ſupplies the bladder, the rec- 
tum, the womb, with lefler arteries ; but its great ar- 
teries go out by the openings of the pelvis to ſupply 


the 


4 4 
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the rA, a very great artery, turns round the bone, 

des out by the ſciatic notch, and goes to the glutæal 
muſcles. The sc1aTic, almoſt equally large, turns 
Jown along the hip oppolite to the glutæal, which 
turns up. The pudic, of great ſize, alſo turns out of 
the pelvis, turns inwards again towards the root of the 
penis, and belongs entirely to the private parts, as its 


name implies, 


EXTERNAL ILIACS, 


THE EXTERNAL ILIAC, when it paſſes out of the ab- 
domen, takes the name of FEMORAL ARTERY : it di- 
vides into two vaſt arteries a little below the ligament 
of the thigh : the one goes deep, belongs to the 'mul- 
cles, is called the pROFUNDA ; it furniſhes all the thigh, 
and it might with the ſtricteſt propriety be named the 
femoral artery. The FEMORAL ARTERY, as we call it, 
is the other great branch, which continues ſuperficial, 
runs obliquely down the fore part of the thigh, gives 
few and but trivial branches to the thigh, and is real- 
ly deſtined for the leg. When the artery turns inwards 
towards the ham, it is named POPLITEAL ARTERY ; 
and, like the artery at the bend of the arm, this one 
at the bending of the knee divides into three great 
branches, which, like thoſe of the arm, take their names 
from the bones along which they run; the Ax TERIOR 


TIBIAL ARTERY lies on the fore part of the tibia; the 


POSTERIOR TIBIAL ARTERY runs along the back part 
of the tibia; the FIBULAR ARTERY runs along the fi- 
bula; and theſe great arteries terminate by making 
arches with each other in the ſole of the foot, in the 

112 ſame 
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ſame manner that the RaDIaL and IRAN AxTERIZSG 
join in great arches in the palm of the hand, 


— —— 


This light plan I have choſen to throw out before 
my reader, that the ſucceeding parts may ſeem more 
methodical, and that he may have at a flight glance 
the chief parts of his taſk before him; and knowing 
all his duty, he cannot be inattentive to that on which 
the lives of his fellow-creatures mult ſo often depend. 


CHAP. I. 


OF THE ARTERIES OF THE HEAD. 


SECT. I. 


OF THE CAROTID ARTERIES IN GENERAL, 


Tus carotid arteries are alſo named the Arterice Ce- 
rebri, as if they were the ſole arteries of the brain; 
and the ancients, either ignorant or forgetful of there 
being any other arteries for the brain, or not obler- 

ving 
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ying that the yertebral arteries might convey enough 
of blood for the functions of the brain, did actually 
name the carotids the Arteriæ Soporiferz ; believing 
that, if they were tied, the perſon mult fall aſleep ®, 
How a perſon might die from tying the great arteries 
of the head, I can moſt readily conceive ; but how 
he ſhould rather fall aſleep, and not die, is quite 
beyond my comprehenſion : and yet many of the beſt 
anatomiſts, in the beſt age of anatomy, have abuſed 
their time repeating theſe experiments. Vaſalva, 
Van Swieten, Pechlinus, Lower, and eſpecially Drel- 
lincartius in his Experimenta Canicidia, and many 
others, ſpent days and weeks in tying up the carotids 
of Dogs. What does all this imply? Surely a ſtrong 
belief in tales which would diſgrace the Arabian 
Nights; tales concerning a manner of tying a cord 
round the neck of a She-goat, or even of a young 
Man, ſo that, without hurting them, they ſhould be 
made to ſleep or wake, according to the bidding of 
the ſpectators. 

Coſtæus firſt tells this tale; “ Circumforaneous 
mountebanks (ſays he ) often perform this mira- 
ele. They tie a ligature round the jugular veins of a 
She-goat; and they tighten it and relax it from time 
to time, ſo that at their pleaſure the animal falls 
down motionleſs and ſtupid, and at their bidding 
leaps up again with great vigour.” The moſt incre- 


dible 


* 


* The name which we uſe, viz. that of carotids, is ſynonymous in 
Greek with Arteriæ Soporales. 


{ Dilquiſitiones Pathologic, lib. 6, cap. 6. 
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dible tales ſoon followed, and ſoon crept into other. 
wiſe good and uſeful books. Even Hoffman ſeems not 
unwilling to believe that the Aſſyrians had beer in 
uſe of tying up the jugular veins in their young men 
before circumciſion, that they might feel leſs pain, 
A ſerious operation, God knows! for ſo ſlight a cauſe. 
Even Morgagni talks more ſeriouſly of the She-goat, 
and of this ſnibbing of the young men of Aſſy ria, than 
one could wiſh in reſpect to the character of one ſo 
truly great as Morgagni . But the perſon the moſt 
celebrated in this affair was Realdus Columbus; and 
the wildeſt and moſt barefaced tale that ever was told, 
is that delivered by his pupil Valverdus in his Anato— 
my of the Human Body. 

The carotid arteries (ſays Valverdus) being tied 
up, or any how obſtruſted, the perſon grows ſtupid, 
and falls preſently into a profound ſleep. This ex- 
periment I ſaw at Piſa in the year 1554. It was per- 
formed upon a young Man by the celebrated Colum- 

bus 


The celebrated Cant not only believes this moſt powerfully, 
but reaſons upon it in the following manner: 4 Ruffus Epheſius, 
lib. 1. cap. 34. hanc ſoporem adferre negat, hinc aliud nomen per- 
mitteret ; ſed Realdus Columbus publice in theatro demonſtravit hunc 
effectum præſtari hae arteria : itaque nomen retinebimus, UTeoTE 
rei cox GN. Sic enim quotidie experimur poſt prandium fon 
nolentiam, quam facile deducere poſſumus ab effectu hujus arteriz ; 
nam ventriculo extenſo premitur aorta deſcendens, quo ſanguis copia 
majori ruit in carotides ; quæ hinc exlenſæ comprimunt cerebrum 
quodammodo, quo motus animales non ita expedite abſolvuntur, ve. 
rum vitales augentur motus, quæ ambo fiunt in ſomne. Tah. 
Cant impetus faciens, ps 6. 
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pus in the preſence of a great many gentlemen and 
ſtrangers, with no leſs miſery to them than amuſe- 
ment to us (the pupils), who, though we knew the 
cauſe, aſcribed it altogether to the black art.” But if 
any one word of this were true, Valverdus would 
have told us, and been proud to tell us, by what parti- 
cular operation, ligature, or preſſure, this ſtrange thing 
was performed; and Columbus himſelf, the author 
of this new amuſement, would ſurely have dropped 
' ſome hints about it in ſome by-corner of his works. 
But from the modeſt ſilence of the maſter and the ſe- 
crecy of the pupil, we have reaſon to believe it is un- 
true ; and if ever Columbus did venture to exhibit 
ſuch a mean piece of legerdemain, he put himſelf 
quite upon the level with the quack and his She- 
goat. The quack, indeed, was much beyond him 
in point of merit, ſince it muſt have been far eaſier to 


teach a clever young Man to fall down or ftart up 


than to teach all this to a She-goat. 

Galen has explained it well, ſaying, that phyficians 
and philoſophers, tying the carotid arteries, tie in 
along with them the recurrent nerves which ſerve for 
the voice; and if they will have ſilence to be ſleep, 
no doubt the creature is mute after their awkward 
operation; but no other function is hurt neither then 
nor afterwards.” 

This is the truth, and the whole truth nearly; for 
if but one Dog lives atter both carotids are tied, no- 
thing can be more certain than that thoſe which die 
muſt have ſuffered by ſome awkwardneſs or diſeaſe. 
Is it wonderful that, after ſuch a cruel tedious opera- 
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weakened by loſs of blood, ſhould feel ſore, and hang 
his head and droop, and let the ſlaver fall from his 
jaws? that he ſhould ſkulk in corners, look lidelong, 
be jealous, and not eafily moved from his hole? Theſe 
are what they have thought fit to call drowſineſs and 
figns of ſleep ; but it is ſuch drowſineſs and ſuch ſleep 
as would have followed ſuch a cutting-up of the crea. 
ture's neck, whether the experiment-maker had touch. 


ed the carotids or not. The creature lolls its tongue, 


hangs its head, cloſes its watery and heavy eyes, is 
drowſy, or, in other words, feveriſn for many days: It 
eats with all the voracity of a Dog, but difficultly and 
lowly from the ſwelling of its throat; and if it dies, 
it dies from the ſame cauſe. Nothing is more certain 
than that theſe are the only particular effects, and that 
the carotids of a Dog may be tied without any other 
danger than that of the wound. 

There is nothing new under the ſun. We are con- 
tinually tantaliſed with old tales in new forms. Who 
would expect to find at this very day a practical ap- 
plication of the She-goat and the Aſſyrian young Men? 
One author has publithed to the world, that a young 
Lady, of a nervous and delicate conſtitution, ſubject to 
nervous diſtreſſes in a wonderful variety of forms, but 
more eſpecially in the head, ſometimes afflicted with 
headachs, ſometimes with delirium, ſometimes with 
convulſions, was relieved by comprefling the carotid 
arteries.” Often by compreſling the carotid arterics, 
this gentleman prevented the delirium ; “ for all theſe 
complaints proceeded from a violent palpitation of the 
heart, with the ſtream of blood ruſhing violently to- 


wards the head.” He has ſeen this compreſſion bring 
on 
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on a ſtupor; he has ſeen it bring on a profound ſleep. | 
js it not a pity that he had not attended more to the 1 
hiſtory of this buſineſs, and joined to theſe facts the | 
tory of the She-goat and the young Men of Aſſyria? MI 
If what Dr Parry ſays be true, that in lean people, | 
in women at leaſt, we can, by reclining the head back- | | 
wards, compreſs the carotids entirely againſt the fore- 1 
part of the neck with the finger and thumb; why, 1 
then, we need have no fear of hemorrhagies of the 
noſe, wounds. about the Jaw, cutting the parotid i. 
gland, or operations about the tonſils or tongue! But | i 
there is a dangerous miſtake here; for there is (as I 
know by much experience) a wide difference betwixt | 1. 
preventing the pulſe of an artery and ſuppreſſing the \ 
fow of blood through it. In the caſe of a Man faint- 
ing during any great operation, if you are holding in 
the blood with the point of your finger upon ſome great it. 
artery, you feel the pulle there, while the face is dead- i 
ty pale, the extremities cold, and the pulſe of the 
wriſt and of all but the largeſt arteries gone. In faint- 
ing, eyen the heart itſelf is not felt to move; and yet 
it moyes, and the blood circulates : how elſe could a vg 
perſon lie in a hyſterical faint for hours, I had almoſt 
lad days? I have tried, in great operations near the 
trunk of the body, to ſtop the blood with my hands; 
but though I could ſuppreſs the pulſe of the femoral 
artery with my fore finger, I could not command its 
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blood with the whole ſtrength of my body, but have | |; 
ſeen it with horror ruſh as freely as if my hand had not | | 
been there. In ſhort, I ſuſpect Dr Parry's belief of his 4 


[topping the carotids with his finger and thumb is as 1 
Vol. II. K k vain | 6 


—— — — — — 


— — — 


CT — an, — 


258 OF THE CAROTID ARTERIES, 


vain as Dr Monro's expectation of compreſling the 
abdominal aorta by puſhing with his fiſt againſt the 
belly. 


\ 


Tur CAROTID ARTERY, having emerged from the 
cheſt, runs up along the neck by the fide of the 
trachea, a ſingle undivided artery, without twig or 
branch, till it touches the jaw. The length of this 
artery gives us a fair opportunity of obſerving, of pro- 
ving, if we choole, that arteries are cylinders, and net, 
as they once were ſuppoſed, of a conical form. But 


the cylindrical form of this artery ſhould not occupy 


our attention ſo much, as that peculiarity of direction 
which, though apparently expoſed, keeps it ſafe; or 
thoſe important connections which make it ſo dange- 
rous either to cut or to tie this artery. 

Firſt, The carotid artery, from the place where it 
emerges from the cheſt up to the angle of the jaw, i; 
continually receding from the fore-part of the throat, 
is getting deeper and deeper by the {ide of the trachea, 
at laſt the ſtrong projection of the larynx or cartilagi- 
nous part of the tube defends it; and when it has got 
to the angle of the jaw, it lies there ſo deep under the 
ear, betwixt the ear and the jaw, in a ſort of axilla, 
as we may call it, filled with fat and glands, that it 
is almoſt out of reach of danger, unleſs it be ſometime: 
of the furgeon's knife, but rarely of wounds. 

This continual retreating of the carotid artery, deep- 
er and deeper as it riſes along the neck, ſaves it from 


the attempts of ſuicides : it is rarely cut, or when cut, 


it bleeds ſo that no ignorant perſon can command it, 
and 
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and the ſurgeon is too late. But although tumours and 
aneuriſms are rare, and through unwillingneſs and a 
well grounded fear ſuch patients are ulually left to 
. their fate; yet there may happen caſes in which 
it may be neceſſary to do ſo bold a thing as to tie this 
artery. a 
Secondly, The connedtions of the carotid, as 1t riſes 
along the neck, muſt determine our judgment, if ever 
any ſuch caſe ſhould occur, To ſtop the growth of 
an aneuriſm, to allow the extirpation of other tumours 
about the jaw, to fave a patient from dreadful bleed. 
ings of the throat, or from the hemorrhages of deep 
wounds, when, for example, a patient 1s ſtabbed in 
the neck, or a ball paſſes through the mouth and un- 
der the angle of the jaw; theſe may, in ſome un- 
lucky moment, preſent themſelves as motives for ty» 
ing the trunk of this artery, when all its great branch. 
es are torn, But always the obſervation of Galen is 
to be remembered, that the nerves accompanying theſe 
arteries are liable to be tied in along with them. 

Let us recollect how the carotid artery, jugular vein, 
and eighth pair of nerves, come out from the ſkull, for 
it is almoſt at one ſingle point. The carotid artery en- 
ters by a hole in the petrous bone; the jugular vein comes 
out by a larger hole in the ſame bone, the foramen lace- 
rum; immediately behind it the eighth pair of nerves, 
or the par vagum, goes out through a diviſion of the 
lame foramen lacerum, {eparated from the vein only 
by a little crols {lip of the dura mater; and ſo the ca- 
rotid artery, jugular vein, and eighth pair, touch each 
other at the baſis of the ſkull. Through the whole 
length of the neck they continue the connection 
K k 2 which 
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which is thus early begun. They are indeed incloſcd 
in one ſheath of cellular membrane; fo that what 
touches the one almoſt inevitably affects the other. 
'The par vagum being the great nerve of the viſcera, 
at leaſt of the ſtomach, ſtrictures upon it or wound; 
are certainly fatal. A ſurgeon might eaſily, if it were 
poſſible for him to be called in time, take up the ga. 
ping mouth of the artery ſafely when it were cut 3. 
crols ; yet in moſt of ſuch caſes the nerve being alſy 
cut, the operation would be fruitleſs. But as for a 
deliberate diſſection of the ſkin, the artery beating fu. 
riouſly, and the parts embarraſſed with any tumour, 
and the operator alarmed with a deluge of blood from 
the veins; that, I think, would be a bold ſtep. In 
ſhort, the neceſſity of any ſuch operation is reduced 
to the accident of tumours or wounds about the angle 
of the jaw ; in which caſes, the ſponge thruſt down 
into the wound will almoſt always ſtem the blood. 
When the common carotid has riſen to the angle 
of the jaw, it divides into two great arteries, one go- 
ing to the outſide of the head, the other to the brain; 
the one of courſe named the EXTERNAL, the other the 
(NTERNAL CAROTID. I would correct ſome of the 
moſt eminent anatomiſts in ſaying, that the carotid 
artery gives no branches till it arrives at the larynx. 
The reaſon of their ſaying fo is, that the firſt branch 
goes to the larynx ; but in fact the carotid paſſes very 
far the place to which it is to give its firſt branch, for the 
carotid, in place of branching at the larynx, does not 
do fo till it arrives at the corner of the jaw; that 1s 
the place, where, as I have obſerved, it can, as in an 
axilla, lie deep and ſafe; and the laryngeal * 
| whic 
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which is the firſt branch of the carotid, turns down- 
weards again to touch the larynx. 
The firſt diviſion, then, of the carotid artery is in- 
to the external and internal carotids; and the external 
carotid gives branches ſo intereſting to the ſurgeon, 


yet ſo numerous, that it is at once very deſirable and 


very difficult to get a knowledge of each: arrange- 
ment is here of more importance than in any order of 
arteries, though extremely uſeful in all, 


O—_——— ... — —— 


ARRANGEMENT OF THE BRANCHES OF THE EXTERNAL 
CAROTID ARTERY. 


Tug external carotid gives three ſets of arteries 
each of which, having a plain and diſtin character, 
cannot be forgotten, nor their direction, nor their 
uſes, nor their relative importance, miſconceiyed ; for 
if we conſider but the parts along which the carotid 
artery paſſes, as 1. The thyroid gland ; 2. The tongue ; 
3. The face; 4. The pharynx; 5. The occiput ; 
6. The ear; 7. The infide of the jaws; 8. The tem- 
ple:—if we remember thus the order of theſe parts, 
we ſhall not forget the order in which the branches 
g0 off. 

But it will be further very uſeful to obſerve, that 
theſe many branches divide themſelves moſt naturally 
into three ſets. | 

1. The branches which go off from the carotid for- 
wards are peculiarly important ; they go, one to the 
thyroid gland, one to the tongue, and one to the 
face ; parts which, to ſay no more, are peculiarly ex- 


poled ; 
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poſed; but they are, beſides, the ſubje& of many par. 
ticular operations. | 

2. Thoſe which go backwards and inwards, as the 
pharyngeal, the auricular, and the occipital arteric; 
going to the ear the pharynx and the occiput are 
both extremely ſmall, and alſo run ſo deep, thy 
wounds of them are rare and of leſs importance, ang 
fortunately thoſe branches are the only ones which it 
is difficult to remember. 

3. The great artery which paſſes behind the lower 
jaw, named maxillary artery, and the temporal ar. 
tery which lies behind the jaw, imbedded in the pa. 
rotid gland, muſt be ſtudied with particular care; the 
difficulty of cutting tumours here, the courſe of the 
temporal artery in which we bleed, and which, lying 
imbedded in the parotid gland, demonſtrates the abſur- 
dity of talking about cutting out the parotid gland, 
ſince plainly it cannot be done; and, laſtly, the terri- 
ble hemorrhagies which often happen from the throat, 
noſe, tonſils, &c. gives an importance to thele two 
branches above almoſt any other. They ſhould be 
very familiarly known to the ſurgeon. 

Theſe, then, are the three diviſions of the external 
carotid artery which are to be deſcribed. 


FIRST 
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FIRST ORDER, 


INCLUDING the arteries which go forward to the 
thyroid gland, tongue, and face. 


I. ARTERIA THYROIDEA, 


Tux THYROID ARTERY, often alſo named the upper 
laryngeal artery, comes off from the external carotid 
almoſt in the very moment in which it ſeparates from 
the internal carotid, and ſometimes (the thyroid being 
always a very large artery) the carotid ſeems to divide 
into three branches, viz. the INTERNAL CAROTID, the 
EXTERNAL CAROTID, and THYROID arteries. 

The THYROID, then, goes off the firſt branch; its 
place is behind the angle of the jaw; it goes down- 
wards and forwards in a very tortuous form, till it ar- 
rives at the thyroid gland, upon which it is almoſt 
entirely expended; but yet it gives ſome branches, or 
rather twigs, of which the following are the chief 
ones. 

1. One ſuperficial branch goes upwards to the os 
hyoides, and ſends its twigs ſometimes under, ſome- 
times over, the os hyoides : it belongs chiefly to that 


mulcle and to that piece of membrane which join 


the os hyoides with the thyroid cartilage, named muſ- 
culus hyo-thyroideus. This branch is both long and 
beautiful ; it meets its fellow of the oppoſite fide with 
tree inoſculations ; it ſupplies cutaneous twigs, and 
twigs to the platiſma myoides. 

2. A ſecond ſuperficial twig goes downwards to the 
lower part of the thyroid cartilage, where it meets 


So —_— —— — — — ——— 2 
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the cricoid, and there giyes little arteries to the maſ. 
toid muſcle, jugular vein, and ſkin. 

3. There is another branch which comes often 
enough from this ſecond one : it belongs entirely to 
the larynx, which is the reaſon why the thyroid is of. 
ten named the ſuperior laryngeal artery: it dives im- 
mediately betwixt the pieces of the larynx; it enters 
betwixt the thyroid and cricoid cartilages, carries in 
along with it a twig from the eighth pair of nerves ; it 
gives its twigs to the epiglottis, and to all the ſmall 
muſcles which lie under cover of the thyroid cartilage, 
and which move the little arytenoid cartilages ; and 
then it turns out again, emerges from the larynx, and 
appears ſupplying the cryco-thyroideus muſcle, 

4. The fourth branch of the thyroid is properly 
the main artery, or continuation of this branch into 
the ſubſtance of the thyroid gland; it applies itſelf to 
the ſide of the gland, nouriſhes its ſubſtance by a great 
many {mall branches into which it is divided. Theſe 
branches are all oblique, tending downwards and tor- 
wards. They keep upon the ſide of the gland, be- 
cauſe, indeed, the gland conſiſts chiefly of two late- 
ral lobes, and hardly any of the gland, or only a ſmall 
flip, croſſes the trachea ; conſequently this artery does 
not inoſculate ſo much with its fellow of the oppoſite 
fide as with the lower thyroid, which comes from the 
axillary artery, and whoſe branches, mounting upon 
the lower part of the gland, have pretty nearly the 
ſame degree of obliquity with thoſe of the upper thy- 


2. ARTERIA LINGUALIS. 


Tn LINGUAL ARTERY is one whoſe four branches 
8 | MS 
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are nearly of an equal ſize, and which of courſe need 
al of them to be equally well remembered, It is next 
to the thyroid, comes off immediately above it, goes 
forwards towards the os hyoides, and at the ſame time 
upwards towards the tongue ; but all along it lies flat 
upon the ſide of the tongue upon its fleſh or muſcles, 
and gives the following branches. 

1. Upon paſling the horn of the os hyoides, it gives 
firſt one twig of leſs note backwards to the conſtrictor 
pharyngis, at that place where that conſtrictor ariſes 
from the horn of the os hyoides (viz. the conſtrictor 
medius); and it gives another branch forwards round 
the baſis of the os hyoides, where it meets its fellow: 
and to thoſe who are acquainted with the muſcles 
which ariſe from the os hyoides, it is needleſs to ſay 
what muſcles it ſupplies . This, which is named the 
RAMUS HYOIDEUS, ſeems to be very neceſſary, becauſe 
it is a very conſtant branch; and when it does not come 
from the lingual, it infallibly ariſes from ſome other, 
commonly from the labial artery. 

2, DoRSALIS LINGUZ is a branch which goes off 
from the lingual at the inſertion of the ſtylo-gloſſus 
muſcle into the tongue : it turns firſt outwards a little, 
and then inwards over the root of the tongue, where 
the arteries of the oppoſite ſides meet, and form a ſort 
of net-work, Its chief branches are directed back- 
wards towards the epiglottis and mouth of the pharynx 
amygdalæ, &c. 

Vol. II. © Eg About 


Me 


* Viz. the hyo · gloſſus, digaſtricus, mylo-hyoideus, the coraco-byot- 
dei, ſterno-hyoidei, and hyo-thyroĩdei. 
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About the middle of the tongue, or about half way 
to the chin, meaſuring along the jaw, the lingual ar. 
tery forks into two branches; the one below the 
tongue, the ſublingualis, belongs to the ſublingual 
gland and ſurrounding parts; the other remains in 
the root of the tongue, belonging to the tongue it. 
ſelf. 

3-SUBLINGUALI1S then ariſes next; it comes from the 
ſide of the artery next the tongue; it runs under the 
ſublingual gland, covered like it by the genio-hyci. 
deus muſcle, and emerges only when it arrives at the 
chin, where it terminates in the ſkin. Its branches 
are chiefly to the ſublingual gland, which lies over it, 
and to the genio-hyoidei and mylo-hyoidei muſcles 
and ſkin, for theſe are the parts which immediately 
cover it. 

4. The ARTERIA RANINA is the larger branch of 
theſe two; it runs along the root of the tongue quite 
to the tip of it. In this courſe it is accompanied by 
its vein, which appears on the inſide of the mouth 
when we turn up the tip of the tongue. The vein 1; 
the veſſel which the older phyſicians were ſo fond of 
having opened in ſore throats; the artery 1s the one 
which we are ſo apt to cut in ſnipping the frenulum 
linguz ; an awkwardneſs from which a * many 
children have died. 

N. B. It runs along the genio-gloſſus, which] is the 
innermoſt muſcle of the tongue. 


3. ARTERIA LABIALIS. 


Tux labial artery is named occaſionally the Ex TER. 
NAL MAXILLARY artery, to diſtinguiſh it from one 
8 


which 
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which-goes off at a higher point, and goes to the in- 
ide of the jaw; or ANGULARIS, becauſe it goes to the 
corner of the mouth and there divides; or FAcIaL1s, 
implying, that it ſupplies the face, as indeed it does 
up to the angle of the eye and forehead, where there 
are other ſmall arteries. Haller adheres to this name 
of LABIALIS, and in compliment to him we adacre 
to it. 

This artery is ſtill carefully kept down in the deep 
angle; although it is to come out upon the jaw, yet it 
is not expoſed till it actually makes its turn: it lies un- 
der the ſtylo-hyoideus and the tendon of the digaſtric 
muſcle: it is very tortuous, that it may move along with 
the jaw, and lies till ſo deep, even when it comes to 
touch the jaw-bone, that it is forced to make a very 
violent and ſudden angle when turning over it. This 
ſudden turn, which is ſometimes almoſt a circle, is 
made, as it were, in-the heart of the great ſub- 
maxillary gland, the artery being buried under it. 
The labialis 1s a very large artery, very tortuous ; ſome- 
times one great trunk gives off two important arteries 
at once, the lingual and the facial; in which caſe they 
ſeparate juſt at the angle of the jaw, where the artery, 
dividing the ſubſtance of the gland, is quite imbedded 
in fat, When we conſider how deep this artery lies 
according to this general deſcription, and the parts 
which it paſſes along, it becomes eaſy to foreſee what 
branches it will give, and to trace them in imagi- 
nation, | | 

1. Where it lies deepeſt upon the ſide of the pha- 
rynx, it ſends a branch directly upwards, which goes 
ſtraight to the arch of the palate, ſpreading its ſmall 
| L 12 | twigs 
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twigs upon the arch of the palate, upon the velum 
palati and upon the uvula: it uſually has two ſmall 
branches for ſupplying theſe parts, one ſuperficial and 
one deep; fo the labial gives a particular artery to the 
palate, named ARTERIA PALATINA INFERIOR. 

2. It gives a particular artery to the tonſil, which 

ariſes at that point where the ſtylo-gloſſus begins to 
mix with the other muſcles of the tongue. This little 
artery penetrates the walls of the pharynx upon which 
it lies, and ſpreads its many twigs upon the tonſil and 
tongue. 
3. While paſſing through the ſubmaxillary gland, 
dividing it, as it were, into two parts, the labial artery 
gives a great many ſmall twigs into the ſubſtance of 
the gland itſelf; and after theſe it gives many twigs to 
the tongue, the ſkin, the muſcles, &c. Among which, 
two chiefly are remarkable; one, which goes to the 
pterygoid muſcle chiefly, though it alſo gives branches 
to the conſtrictors of the fauces and palate, and about 
the root of the tongue ; and another artery, more con- 
ſtant and regular, which breaks off at the place where 
the labial artery curls and bends to turn upwards: 1t 
runs ſuperficially, and goes ſtraight forwards to the 
root of the chin, where it is named ARTERIA SUBMEN- 
TALIS: it turns upwards over the chin to the face 
at the middle of the chin, and often inoſculates with 
ſome of the arteries of the face: it ſometimes comes 
from the ſublingual artery. 

But the artery having emerged from betwixt the 
lobes of the ſubmaxillary gland (for this artery m g 
manner divides it into lobes), and from among tht 
fat with which it is ſurrounded, makes a ſudden turn 

over 
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over the angle of the jaw at that point where we feel 
it beating ſtrongly ; and then mounting upon the face, 
begins to give a new ſet of arteries. 

1. A branch to the maſſeter muſcle ; for the labial 
artery paſſes over the jaw, and up the face, juſt at the 
fore edge of the maſſeter muſcle; and this branch 
inoſculates with a twig deſcending over the ſurface of 
the maſſeter from the temporal artery. 

2. The labial artery aſcending in the holloweſt part 
of the cheek, and lying flat upon the buccinator muſ- 
cle, gives out ſmall branches to it, which inoſculates 
chiefly with the tranſverſalis faciei, another branch, 
and a very great one, coming from the temporal ar- 
tery acroſs the face. Here alſo the main artery has ſtill 
a very ſerpentine line, on account of the continual mo- 
tions of the part. 

3. Before the artery comes to that point where it is 
to give off the coronary artery of the nether lip, it 
gives a branch named labialis inferior ; which artery 
belongs to the lower part of the lower lip : its branches 
go to the triangularis and quadratus muſcles, which 
lie on the chin and on the fide of the chin, and alſo 
to the lower part of the orbicularis oris. This branch 
inoſculates particularly with a twig, which comes 
from within the lower jaw through the mental hole, 
and with its fellow, and of courſe with the coronary 
arteries which run immediately above it, viz. in the 
red part of the lip. 

The artery now divides into two branches, one for 
each lip, named the coRonarRy ARTERIES, becauſe 
they always ſurround the lips entirely, though their 
manner of going off is not perfectly regular. Uſually 
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the lower coronary artery is ſmaller, and is to he 
named the branch, while the upper one not only ſur. 
rounds the lip, but mounts along the ſide of the noſe. 
it is larger; it is therefore to be conſidered as the _ 
tinued trunk. Often we obſerve the upper Coronary 
bigger on one ſide of the face, and the lower coronary 
larger on the other. 

4. The LOWER CORONARY comes off about an inch 
or more from the angle of the mouth, at that dimply 
point where the triangularis oris and many other 
muſcles meet. It goes directly forwards to the angle 
of the mouth, enters into the lower part of the lip, 
and runs along the red pulpy part of it, where with 
the finger and thumb it can be felt beating. It inof. 
culates with all the arteries formerly mentioned; a; 
the ſubmental, the twig which comes through the 
hole near the chin, the inferior labial artery, and with 
its fellow. With all theſe it inoſculates ſo freely, that it 
ſignifies little from which ſide your injection is driven: 
it goes freely all round the lips, and the arteries ate 
everywhere equally full. 

5. The UPPER CORONARY ARTERY we muſt confi- 
der as the continued trunk. The labial artery is itil 
riſing, and ftill tortuous, when it arrives at the angle 
of the mouth ; runs into the border or fleſhy part of 
the upper lip, and runs along it till at the middle ot 
the lip it meets its fellow of the oppoſite fide, with a 
very free inoſculation: yet the two arteries do not ter- 
minate here, but uſually two very delicate arteries a- 
ſcend towards the point of the noſe, along that little 
ridge from the noſe to the lip which we call the fil- 
trum ; and almoſt always two conſiderable arterics 

run 


— 
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run up by the ſides of the noſe, one on each fide; 
give off branches to the alæ naſi and to the cheeks; 
and growing gradually ſmaller, they arrive at laſt 
near the angle of the eye, and inoſculate pretty freely 
with that artery, which is named ophthalmic, becauſe 
it firſt nouriſhes the parts of the eye with many 
branches, and then comes out of the orbit at the cor- 
ner of the eye, where, though ſmall, it may be felt 


SECOND ORDER. 


Tux ſecond ſet of arteries, which go backwards 
from the external carotid, comprehend the pharyn- 
geal, the occipital, the auricular. 


4. PHARYNGEA INTERIOR. 


Tux LOWER PHARYNGEAL® is a ſmall ſlender ar- 
tery, which gives no branches deſerving to be num- 


bered; it ſtands alone, and ſhould be deſcribed as one * 


ſimple artery, whoſe ſmall branches ſpread all about 
the throat in the following manner. 


This artery is ſmaller than any other branch of the 


carotid yet enumerated. It ariſes oppoſite to the lin- 
gual artery ; and as it ariſes from the inner fide, it 
comes 


K 
— __ —vy»- 


* It is named lower pharyngeal, to diſtinguiſh it from one which 
comes downwards from the internal maxillary. Vide p. 285. 
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comes out in a manner from the fork betwixt the ex. 
ternal and internal carotid arteries: it riſes upward; 
very {lender and delicate; it lies deep in the neck, 
upon the fore-part of the flat vertebræ, or rather lies 
upon the flat face of the longus colli muſcle *. Af; 
riſing in one lender artery, ſingle, without branche; 
or connections, it begins all at once to give twigs, 

Firſt, It gives branches inwards to the throat ; for 
one twig ſurrounds the lower part of the pharynx 
about the root of the tongue, and ſometimes goes for. 
wards along with the gloſſo-pharyngeal nerve into the 
tongue. Another twig goes to the middle of the pha. 
rynx, and wanders towards the velum palati, and 
gives branches to the amygdalæ. And ſtill another 
goes higher towards the baſis of the ſkull; it allo 
gives twigs to the velum palati, to the back of the 
noſtrils, to the upper part of the pharynx where the 
upper conſtrictor is (viz. that one which comes from 
the baſis of the ſkull), and it gives ſmall arteries to 
nouriſh the baſis of the ſkull; as to the os ſphenoides, 
to the cuneiform proceſs of the occiput, to the point 
of the temporal bone, and to the cartilage of the Eu- 
ſtachian tube. 

Secondly, It ſends branches outwards to the ma- 


ſtoid muſcle, to the jugular vein, to the ganglion of 


the intercoſtal nerve, and to the dura mater of the 
eighth pair; and one particular branch, very ſmall 
and 


— 


* When diſſected, it needs to be taken out in a manner from be- 
hind the eſophagus. The carotids muſt be raiſed outwards before 
it can be ſeen ; for it lies under them, betwixt them and the throat, 
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and delicate, goes along conducted by the great jugu- 
Jar vein, enters along with it into the ſkull, and makes 
one of the arteries of the dura mater, but it is a very 
delicate twig. In g neral one artery only of the dura 
mater is known or mentioned ; but here we have ſeen, 
beſides the great artery of the dura mater, leſſer ones 
entering to it by all the perforations at the baſis of the 
kull. The pharyngeal actually terminates in the du- 
ra mater, paſſing through the foramen lacerum ante- 
rius, and ſending alſo a branch in along with the ju- 
gular vein. The occipital artery alſo ſends one with 
the jugular vein, one by the foramen maſtoideum, and 
one by a ſmall hole in the occiput. The temporal of- 
ten ſends one through by the hole in the back part of 
the parietal bone. 


5. ARTERIA OCCIPITALIS, 


Tux occIPITAL ARTERY is alſo a ſimple artery, diſ- 
tributing its twigs about the ear, over the occiput, and 
down the back of the neck, and having no branches 
of ſufficient importance to be particularly marked. 

It ariſes next to the pharyngeal from the back part 
of the carotid; and lying particylarly deep, it not on- 
ly is covered at its root by the other branches of the 
carotid, but is covered in all its courſe by the thick 


round the maſtoid proceſs, 

At firſt the occipital artery lies cloſe in among the 
bones, paſling over the tranſverſe proceſs of the atlas, 
croſſing the root of the great jugular vein, and paſling 
under the root of the maſtoid proceſs, ſo as to lie at 
Vor, II, Mm: | this 


muſcles of the neck, except juſt where it is paſſing 
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| this place under the belly of the digaſtric muſes. 


Still as it encircles the occiput, it paſſes along very 
deep under the bellies, firſt of the trachelo. maſtoideus 
and then of the ſplenius and complexus, and emer 
only when it arrives at or near the middle ridge of the 
occiput ; then it riſes with many beautiful branches 
over the back of the head, to meet the branches of the 
temporal artery. 

In this courſe the occipital artery gives theſe 
branches : 

1. Branches to the biventer, which lies over it, and 
to the ſtylo-hyoideus muſcle ; and there is one long. 
er artery which attaches itſelf to the root of the nu- 
ſtoid muſcle, and goes down along that muſcle, to in- 
oſculate with the thyroid arteries, or with the lower 
cervical arteries, which mount upwards as this one 
deſcends. 

2. Next it gives, like the pharyngeal, a ſmall arte- 
ry, which goes backwards along the jugular vein; 
and having entered by the foramen lacerum, it at- 
taches itſelf within the ſkull to that part of the dura 
mater which lies under the lobes of the cerebel- 
lum. 

3. The occipital artery, as it paſſes under the ear, 
ſends out to it a ſmall poſterior artery, which goes 
to the little lobe of the ear, and creeps up along 1t: 
poſterior border. | 

4. At this point the occipital often gives another 
artery, but very irregular, which paſſes upwards be- 
hind the edr, and is named the PO0STERIOR TEMPORAL 
ARTERY» 

5. The 
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5. The occipital artery, as it paſſes under the tra- 
chelo-maſtoideus and ſplenius, gives branches to theſe 
two muſcles; and it ſends out from betwixt the tra- 
chelo-maſtoideus and complexus a long branch, which 
deſcends along the neck a conſiderable way ; and af- 
ter having further ſupplied the ſplenius, complexus, 
and alſo the deeper muſcles of the neck, it terminates 
in inoſculation with a branch from the axillary arte- 
ry, which as it croſſes the neck is named tranſverſalis 
colli. This deſcending branch of the occipital inoſ- 
culates alſo with the vertebral arteries through the in- 
terſtices of the vertebræ. 

Having pierced the belly of the complexus, the ar. 
tery now riſes over the occiput in ſmall and beauti- 
ful arteries; the chief of which belong to the occipi- 
tal belly of the occipito-frontalis muſcle and to the 


ſkin: it finally ends in inoſculations with the back 


branches of the temporal artery. But of theſe ex- 
treme twigs of the occipital, two are remarkable, be- 
cauſe they paſs through the ſkull to the dura mater ; 
one through a ſmall hole in the occipital ſpine, and 
one through that ſmall hole which is behind the ma- 
ſtoid proceſs, Commonly the hole is in the temporal 
bone, but oftener in the ſuture which ſurrounds the 
back part of the temporal bone *. 


G. ARTERIA POSTERIOR AURIS. 


Taz POSTERIOR ARTERY OF THE EAR is the ſmalleſt 
M m 2 and 


* Viz. the additamentum ſuturæ ſquamoſæ. 
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and leaſt conſtant of all the arteries which go off from 
the carotid ; for it is often awanting, or often come; 
from ſome brapch, and not from the carotid itſelf, 
often from the occipital, ſometimes from the pharyy. 
geal artery ; it ſhould ſcarcely be reckoned as a regy. 
lar branch of the carotid. This artery alſo, like the 
pharyngeal and occipital, gives out no diſtinguiſhed 
branches which we need to mark ; it chiefly belong; 
to the ear, it gives branches to the cartilage of the 

external ear, it ſends a larger branch through the 
ſtylo-maſtoid hole to the internal ear, and the reſt cf 
its twigs go to the integuments, or to the bones. 

The rosrERTOR AURI1S ariſes much higher than any 
of thoſe arteries which have been juſt deſcribed; it 
comes off from the external carotid not till it reaches 
the parotid gland; or rather, it ariſes where the caro- 
tid is plunged into the ſubſtance of that gland; it 
paſſes directly acroſs under the ſtyloid procels, and 
over the belly of the digaſtric muſcle, and then goes 
up behind the ear: in this paſlage it gives branches 
to the parotid gland, and to the biventer mulcle, the 
parts on which it lies; next it gives a twig, which fur- 
niſhes the root of the cartilage of the ear, and per- 
forates the loweſt part of the cartilage, ſo as to ſpread 
itſelf upon the drum of the ear; and this branch, 
named ARTERIA TYMPANI, is particularly large in the 
child, which has a peculiar conformation, a preter- 
natural membrane covering the drum of the car. 

Its next branch, the ArkTERIA STYLO-MASTOIDEA, is 
the moſt remarkable, for it is of conſiderable ſize, en- 
ters the maſtoid hole, while the corda-tympani, or 
great nerve of the face, comes cut: it is a chief artery 

; cf 
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of the internal ear; for it gives branches, 1. to the tym- 
anum, one of which beautifully ſurrounds the bony 
circle, and then ſpreads upon the membrane itſelf ; 
2. to the muſcle of the ſtapes, to the ſemicircular ca- 
nals, to the cells of the maſtoid proce s and its delicate 
veſſels ; which arteries, when well injected with ſize, 
paint the walls of the cavity of the tympanum, and of 
the ſemicircular canals. 

The main artery having giv-n off the arteria tym- 
pani and this {tylo-maſtoid artery, and having paſſed 
the ſtylo-maſtoid hole, becomes properly the arte- 
ria poſterior auris, riſing behind the ear, and gi- 
ving its branches to the ſkin and maſtoid muſcle, 
and to the muſcle behind the ear (poſterior au- 
ris), and to the bone and perioſteum, chiefly about 
the maſtoid proceſs ; then its ſmall branches play 
round the back part of the concha or ſhell of the ear; 
and, laſtly, the artery, ſtill mounting behind the ear, 
ends in ſmall twigs, which go to the faſcia of the tem- 


poral muſcle, and which of courſe inoſculate above the 
ear with the temporal artery. 


THIRD ORDER. 


Tux third order of arteries includes the termina- 
tion of the external carotid artery in the temporal and 
maxillary arteries, which is after the following man- 
ner: 

The artery having entered into the parotid gland, 
lies there abſolutely imbedded in its ſubſtance; and of 
the two arteries in which it terminates, one goes right 
torwards through the ſubſtance of the parotid gland, 


emerges 
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emerges before the ear, mounts upon the temple, i; 
named of courſe the TEMPORAL ARTERY; it per. 
forms here in the temple the ſame office which the 
occipital does behind, viz. it ſupplies the pericranium, 
muſcles, and ſkin: all this is very ſimple. But the 
other branch, in which (ſince it is exceedingly large) 
one would ſay the carotid terminates, goes off from 
the temporal with a ſudden bend, finks very deep un. 
der the articulation of the lower jaw, terminates in a 
laſh of branches at the back of the antrum Highmo. 
rianum, and there it gives branches to the lower jaw, 
the upper jaw, the inſide of the cheeks, to the tem. 
ple (deep arteries which lie under the temporal muſ. 
cle), to the upper part of the pharynx, to the noſtrils, 


and to various other parts; it is this artery too which 


gives off the chief artery of the dura mater. The 
deſcription of ſo great an artery, ſo widely diſtributed, 
becomes both difficult and important. 


7. ARTERIA MAXILLARIS INTERNAs 


THE INTERNAL MAXILLARY ARTERY turns off from 
the temporal artery while imbedded in the ſubſtance 
of the parotid gland, and about the middle of the up- 
right branch or proceſs off the lower jaw-bone. It pal- 
ſes betwixt the lower jaw-bone and the outer ptery- 
goid muſcle ; it then goes forwards till it touches the 
back part of the antrum maxillare, and terminates in 
a laſh of veſſels betwixt the back of the antrum and 
the pterygoid proceſs ; and, finally, it ends at the 
ſpheno-maxillary fiſſure, or, in other terms, at the bot- 
tom of the ſocket of the eye, where it gives the intra- 

orbitary 
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orbitary artery, and a branch to the back of the no- 
ſtrils. 

In all this courſe the internal maxillary artery is 
extremely tortuous: F irſt, It riſes with a high and 
round turn at that point where it goes off from the 
temporal artery; then it bends ſuddenly downwards, 
where it paſſes betwixt the pterygoid muſcle and the 
jaw-bone 3 then, as it approaches the back of the an- 
trum, it riſes with a third bending, and continues 
riſing with very great contortions, till it ends in a 
laſh of ſmall veſſels at the back of the eye and no- 
ſtrils. 

Before this artery gives out its greater branches, 
which require to be marked with numbers, it very 


generally gives ſome ſmall twigs, nameleſs, and of leſs 


note; as a ſmall twig to the ear, and the glands around 
it, another which gets into the tympanum to the 
muſcle of the maleus, and a branch ſometimes goes 
into the ſkull by that hole named foramen ovale, by 
which the fifth pair of nerves come out, and goes to 
that part of the dura mater which covers the ſides of 
the ſella turcica. 

1. Of the larger branches which the internal max- 
illary gives out, the firſt is the aRTERIA MENINGEA, 
the great or MIDDLE ARTERY of the DURA MATER. It 
goes off from the maxillary juſt where it is turning off 
from the temporal artery. Sometimes before entering 
the Kull it gives ſmall branches to the pterygoid muſ- 
cle, to the mouth of the Euſtachian tube, to the os 
ſphenoides, and ſometimes through that bone to the 
dura mater; but the main artery paſſes through what 
is called the ſpinous hole, which is in the very ex- 


SY treme 
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treme point or ſpine of the ſphenoid bone: it is th; 
artery which the ſurgeon is warned of, and which 
touches the parietal bone at its loweſt corner in the 
temple, and ſpreads from that point all over the dur 
mater like the branches of a tree. But beſide; 
theſe, its chief branches, which ſpread thus upon 
the parietal bone, on its inner ſurface, it gives ſmaller 
ones, which go into the ſubſtance of the bone, or in. 
to the ear, and ſometimes through the orbit into the 
eye. Thus firſt ſeveral ſmaller twigs go into the ſub. 
ſtance of the os petroſum to nouriſh it ; the holes may 
be ſeen about the rough part, where the os ſquamo. 
ſum and os petroſum are united; next two twigs en- 
ter into the aqueduct by the ſmall hole on the fore 
part of the petrous bone, one keeping to the canal it- 
ſelf, the other going to the cavity of the tympanum, 
and to the inner muſcle of the maleus ; and, laſtly, 
one or two ſmall twigs paſs through the outer end ot 
the foramen lacerum into the orbit, and go to the la- 
chrymal gland &. 

2. The LowER MAXILLARY ARTERY is a ſlender and 
curious artery, which belongs chiefly to the teeth of 
the lower jaw, and which runs all along in a cans! 
within the jaw-bone. The internal maxillary proceeds 
nearly an inch before it gives oft this branch ; and 
then, while lying under the pterygoid mulcle, it gives 
it off a long and ſlender artery, which enters the jaw- 

bone 


* Sometimes the great and proper artery of the lachrymal gland, 
in place of ariſing from the ophthalmic or proper artery of the eye, 
ariſes thus from the artery of the dura mater, 
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hone at that great hole which is betwixt the condyloid 
and coronary proceſſes; then runs all along within the 


jaw-bone, ſurrounding each of the teeth with arteries 


at the bottom of each ſocket. About the middle of 
the jaw- bone it divides into two branches, which go 
along together in the bony canal, till one of them 
emerges upon the chin at the mental hole, inoſculating 
there with the arteries of the face, viz. the labial and 
ſubmental arteries, while the other goes onwards to 
ſupply the roots of the fore teeth alſo, and to meet its 
fellow within the jaw-bone at the chin. The nerve 
for the lower jaw enters along with this artery ; the 
vein of this artery accompanies it, but lies under it 

in a ſeparate canal, though ſtill in the ſame line. The 
| artery itſelf, before 1t enters into the hole of the lower 
jaw, commonly gives twigs to the inner pterygoid 
muſcle which covers the hole. Seeing the ſize of this 
artery, we cannot wonder at profuſe bleedings from 
the teeth, or rather from their ſockets. 

3. THE PTERYGOID ARTERIES.—While the artery 
is thus croſſing betwixt the jaw and the ptery- 
goid muſcle, it gives branches to the external ptery- 
goid muſcle, both into its ſubſtance and over its ſur- 
taces. The number of theſe pterygoid arteries is yaria- 
ble and unimportant. 

Next, while the maxillary artery is palüng in a 
contorted form under the zygoma, where the tempo- 
ral muſcle is lodged, it gives off two arteries, which 
are called the DEEP TEMPORAL ARTERIES, to diſtin- 
guiſh them from the proper temporal artery, the only 
one which we feel outwardly, and which is ſuperfi- 
clal. Of theſe two deep temporal arteries, one runs 
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more outwards, viz. towards the ear, the other run. 
more inwards, viz. cloſer upon the bone ; whence the 
one is called the DEEP EXTERNAL, the other the ps; 
INTERNAL, TEMPORAL ARTERY. 

4. The DEEP EXTERNAL TEMPORAL ARTERY ariſe. 
where the maxillary is paſſing. under or near the ju- 
gum ; it is of courſe near the coronary proceſs of the 
Jaw -bone. This branch then paſſes along the tendon 
of the temporal muſcle, and ends in that muſcle, gi. 
ving branches alſo to the external pterygoid muſcle; 


it is a ſhort artery, and not very important by its 
ſize. 


5. The deep internal temporal artery ariſes far- 


ther forwards, viz. where the artery is cloſe upon the 


back of the antrum ; from which point, mounting di. 


_ realy upwards, it paſſes in the very deepeſt part of the 


temporal arch, viz. that which is formed by the cheek. 


bone. It is longer and more important than the out- 


ward branch, fupplies the deepeft and thickeſt part ot 
the temporal muſcle, mounts pretty high upon the 
temple betwixt the muſcle and the bone, and often, 


where it lies behind the cheek-bone, it ſends a branch 


through that bone into the orbit which ſupplies the 
fat and perioſteum of the ſocket, and in ſome degree 
alſo the lachrymal gland. 

6. The ARTERY OF THE CHEEK is a very regular ar- 
tery, in ſo far as regards its deſtination, viz. for the 
cheek; but in its origin it is extremely irregular. It 
has not often the importance of coming off as a di- 
ſtin& branch from the maxillary; but comes off rather 
more frequently from ſome of its branches, as trom 


the * temporal artery juſt deſcribed, or from the 
alveolar 


OF THE EXTERNAL CAROTID. 28 3 


alveolar or infra-orbital arteries, which are preſently 

to be deſcribed. This artery perforates the buccina- 
tor muſcle, and is ſpent upon it, and upon the other 
muſcles of the cheek, as the zygomaticus and levator 
labii; it ends, of courſe, by inoſculations with the 
arteries of the face. 

7. The ARTERY OF THE UPPER JAW ſerves much 
the ſame office which that. of the lower jaw does, viz. 
ſupplying chiefly the ſockets of the teeth; whence it 
is named ARTERIA ALVEOLARIS. It 1s an artery fully 
as large as that of the lower jaw ; it begins upon the 
back of the antrum Highmorianum, and runs round 
that tuberoſity towards the face and cheek with very 
tortuous branches. Its branches are diſtributed firſt 
to the buccinator and fat, which fills up the great 
hollow under the cheek-bone, and alſo to the cheek- 
bone itſelf, where it is connected with the jaw-bone. 
Secondly, Other branches perforate into the antrum 
Highmorianum by ſmall holes, which are eafily ſeen 
upon its back part or tuber, and ſome of theſe branches 
go into the ſockets of the backmoſt teeth. Thirdly, 
A more important branch than any of theſe, the 
branch indeed from which it has its name of alveolar 
artery, enters by a hole into the ſubſtance of the jaw- 
bone, and goes round 1n the canal of the teeth juſt as 
the artery of the lower jaw does, giving branches to 
each ſocket, The curlings and ſerpentines of this ar- 
tery upon the back of the antrum are very curious ; 
and while its deeper artery furniſhes the teeth, ſome 
of the ſuperficial branches go to the gums. 

8. The INFRA-ORBITAL is ſo named from the hole 
or grooye by which it paſles all along under the eye, 
Nanz2 from 


284 OF THE EXTERNAL CAROTID, 


from the back of the noſtril till it emerges upon the 
face. The infra-orbital, and the branch laſt deſcribed, 

viz. the alveolar artery, generally come off from t. 
maxillary by one common trunk; the alveolar Z0es 

forwards and downwards by the back of the antrum; 

the infra-orbital mounts upwards, and enters the fe. 

no-maxillary hole, or rather it comes off juſt at the phe. 

no-maxillary hole, which is the great lit at the hy. 
tom of the eye. As the artery enters its proper canal 
at the bottom of the eye, it gives ſome twigs to the 
perioſteum and to the fat of the ſocket ; as it paſſe 
along its canal in the bone, one branch dives down 
into the antrum through the bone ; for this Plate of 
bone in which its groove runs, is at once the floor of 
the eye and the roof of the antrum; within the ſoc. 
ket it gives twigs alfo to the deprimens occuli, and tc 
the lower oblique muſcle, to the lachrymal fac, 9 
even to the noſtrils ; when it emerges from the ſocke: 
by the infra-orbitary hole, it terminates in the levator 
labii and levator anguli oris, and in inoſculations with 
the arteria buccalis, labialis, and eſpecially with th: 
naſal branch of the ocular artery. This infra-orbi- 
tary artery is accompanied through the canal, and out 
upon the face, with a ſmall nerve of the ſame name, 
viz. the infra-orbitary nerve. 

After this the maxillary, though nearly exhauſted, 
ſtill ſends out three ſmall arteries, in which it term. 
nates irregularly, ſometimes one, ſometimes another 
twig being larger. Of theſe three, one goes to th: 
palate, one to the pharynx, one to the noſtrils. 

9. The uPPER PALATINE ARTERY ariſes near the 


infra-orbital; and from that point, viz, the ſpheno-m#- 
Xillary 
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xillary ſlit, it deſcends along the groove, which is 


3 formed betwixt the pterygoid proceſs and the palate 
4 one; and when it has got down to the palate, one 


eſfer branch turns backwards through the poſterior 
palatine hole, and expands upon the velum palati ; 
the other larger branch is the great palatine artery, 


por it comes through the anterior or larger palatine 


hole: the artery itſelf is large, it runs all along the 
roof of the mouth betwixt the pulpy ſubſtance of the 
palate and the bone; in this progreſs it gives little ar- 
teries to the ſockets of the teeth, and often it termi- 
nates, not merely in the palate itſelf, but in a ſmall 
artery which runs up through the foramen inciſivum, 


or hole under the fore teeth, into the cavity of the 


noſe. This artery is alſo accompanied with a corre- 
iponding palatine nerve. 

10. The UPPER PHAKYNGEAL ARTERY is the higheſt 
of all the branches of the internal maxillary; it goes 
off at the back of the orbit, oppoſite the ſpheno-maxil- 
lary fiſſure; it aſcends along the ſphenoid bone to 
the place of the ſphenoidal ſinus, and along the up- 
per part or arch of the pharynx, where that bag ad- 
heres to the baſis of the ſkull; it alſo goes along the 
ides of the pharynx: its twigs are of very diminu— 
tive fize; ſome go into the ſubſtance of the ſphenoid 
bone to nouriſh it by ſmall holes both over the cells 
and in the ale: a branch goes towards the ptery- 
goidean or vidian hole *, where it inoſculates uſually 
with a branch from the internal carotid artery, ſome- 


times 


— 


— 


* This is the hole, by which the recurrent of the 5th pair goes 
backwards from the noſe into the cull, 
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times with the lower pharyngeal, or with the menin. 
geal arteries. 

This artery ends in ſmall branches which play roy 
the mouth of the Euſtachian tube. 

11. The NASAL ARTERY is the laſt branch of the 
internal maxillary. It paſſes through the ſpheno. 
palatine hole &“; by this opening it comes into the ng. 
ſtril at its upper and back part; the twigs go, one 
ſhorter to the backmoſt of the æthmoid cells, another 
to the cells of the ſphenoid bone ; one longer branch 
goes to the back part of the ſeptum narium ; and one 
branch, the longeſt of all, often paſſes both the upper 
and lower ſpongy bones (along the lining membrane 


of the noſe, giving twigs to the antrum as it paſſes), 


till it inoſculates with that twig of the palatine artery 


which riſes through the foramen inciſivum into tie 


noſe. This naſal artery often has two branches, 


8. ARTERIA TEMPORALIS. 


The TEMPORAL ARTERY, if we conſider its ſtraight 
direction, may be regarded as the termination of the 
internal maxillary artery. When the maxillary arter) 


bends away from it to go under the jaw, this one goes 
direc) 


* Obſerve, this is not the ſpheno-maxillary ſlit ſo often mentioned; 
it is a lit-like opening which lies between the wing of the ſphenoid 
bone and the upper jaw- bone; for it is at the bottom of the ſocks; 
and whatever enters it gqes to the eye. The ſpheno-palatine hole 
is betwixt the ſphenoid and palate bones; it is at the back of thr 
noſtrils, and the branch which enters it belongs to the noſtril. 
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directly forwards through the ſubſtance of the parotid 
land, mounts before the ear; and as it paſſes alter- 
nately the parotid gland, the face, the ear, it gives its 
three chief branches to theſe parts, and ends in that 
temporal artery which runs along the ſide of the head 
under the Kin, which we feel, and even ſee diſtinctly, 
beating, and which we open when bleeding in the 
temples is required. | | 
The temporal artery is named SUPERFICIAL, be- 
cauſe of its lying under the ſkin only, above the faſ- 
cia of the temporal muſcle, while the deep branches 
from the maxillary artery lie under the muſcle.—The 
temporal artery paſſes juſt before the meatus audito- 
rius, and behind the branch of the jaw-bone; it 
puſhes its way through the ſubſtance of the parotid 
gland, and there it gives its firſt branches, commonly 
ſeven or eight in number, but quite irregular, into the 
ſubſtance of the gland itſelf; next it gives off to the face 
an artery of very conſiderable ſize : it ariſes from the 
ſame part of the artery with theſe parotideal branches, 
viz. under the zygoma and within the gland : like 
them it goes off almoſt at a right angle, and is like 
one of them, but larger, nearly of the ſize of a crow- 
quill ; it puſhes ſidewiſe through the ſubſtance of the 
parotid, emerges from it upon the face juſt below the 
cheek-bone; runs acroſs the cheek in the ſame direc- 
tion with the parotid duct; it is named from this di- 
rection TRANSVERSALIS FACIEI, Its branches go 
to the joint of the jaw-bone, the maſleter, buccina- 
tor, parotid gland, &c. and terminate in inoſculations 
with all the arteries of the face. 
Next the temporal artery, as it riſes towards the 
Zygoma, 
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zygoma, and of courſe approaches the angle of f, 
jaw, gives an artery which is proper to the articulz. 
tion of the jaw. This artery belonging to the joint 
of the jaw is often named ARTERIA ARTICUL gy, 
After having ſent its two branches to the articy. 
lation of the jaw, it ſends another artery to the 
ear, which divides into two twigs; one of them going 
round the back part of the ear, aſſiſts the branch gf 
the ſtylo-maſtoid artery in forming the little circular 
artery of the tympanum; while another branch, pe. 
netrating through the ſlit which is in the articulatic 
of the lower jaw, goes to the muſcle of the malleus. 
But before it reaches the zygoma, the temporal 
artery gives another branch, which is named the 
MIDDLE TEMPORAL ARTERY, to diſtinguiſh it from the 
deep temporal arteries. which lie under the while 
thickneſs of the temporal muſcles, and the ſuperficial 
temporal, which lies again above the faſcia ; for thi; 
middle temporal artery lies under the faſcia : but on 
the outſide of the muſcle it ariſes from the main ar. 
tery juſt under the zygoma, riſes over the zygoma, 
and then pierces its way under the faſcia of the tem- 
poral muſcle, and under that covering it gives branches 
to the temporal muſcle, the artery itſelf ſtili riſing and 
paſſing obliquely forwards towards the outer corner cf 
the eye, where often one of its twigs goes to the or- 
bicularis oculi, and inoſculates with the ophthalmic 
artery. | | 
About this point, or rather above the zygoma, 
the temporal gives: off thoſe ſmall arteries, irregular 


in number, which are named ANTERIORES ARIS, the 
| anterior 
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interior arteries of the ear, and which play all round 
the fore part of the ear. 

The temporal artery having now emerged from the 
parotid gland, and from the thick faſcia which covers 
it, makes a ſudden ſerpentine turn before the ear ; and 
then riſing about half an inch perpendicularly, it 
forks with a pretty wide angle into two arteries, which 
are named the anterior and poſterior temporal arteries. 
Theſe lie quite ſuperficial under the ſkin, above the 
faſcia, and are diſtributed after this manner : Firſt the 
ANTERIOR TEMPORAL ARTERY goes direQtly forwards 
to the naked part of the temple, runs up the ſide of 
the forehead with a very ſerpentine courſe; it is here 
that in old men we ſee its contortions and pulſation 
very diſtinctly; it goes round arching forwards and 
upwards from the temple towards the top of the head, 
It belongs chiefly to the ſkin and frontal muſcle, and 
that tendinous kind of ſheath which covers the cra- 
nium ; it gives ſome branches to the orbicular and 
corrugator muſcles ; it forms often a ſuperciliary arch 
with the proper frontal artery ; it often ſends off a 
branch very early towards the outer corner of the eye, 
which 1s entirely deſtined for the orbicularis oculi. 

The rosrkRIOR TEMPORAL ARTERY is the laſt 
branch of all. It arches backwards over the top of 
the ear; it turns thus backwards till it meets the 
branches of the occipital artery ; it deals its branch- 
es from either ſide upwards and downwards, i. e. to- 
wards the ear, and towards the top of the head in 


great profuſion, till it is quite exhauſted. Theſe 


branches belong to the {kin chiefly and to the peri- 
Vor. II. 
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cranium ; and the ſmaller twigs pierce the outer 
tables of the ſkull, and go into the bone in great pro. 
fuſion for its nouriſhment. 


» 


CONCLUSION. 
Ir were ſurely wrong to conclude the deſcripticn 
of a ſyſtem of arteries ſo important as this, withyyr 
attempting to intereſt my reader in this piece of 1. 
tomy, by obſerving a few anatomical and ſurgica] 
facts. 

That arteries are not tortuous to favour the exten. 
fion of parts, but rather becauſe they have been ex- 
tended and long puſhed by the current of blood, is x 
fact very manifeſt to any one who conſiders the con- 
dition of many of theſe arteries which I have jul de. 
ſcribed. When we firſt obſerve the thyroid, lingual, 
and labial arteries; when we conſider that the tongue, 
the throat, the lips, are moveable and dilatable part — 
we are apt to ſay that ſuch arteries are tortuous to ta- 
vour thoſe motions. But when we remark the cur- 
ling form of the alveolar artery, where it lies again! 
the back of the antrum; of the occipital artery, where 
it lies firm againſt the bone; of the temporal, where 
it riſes along the ſide of the head—we perceive clear- 
ly that this curling has nothing to do with dilatation, 
And Dr Hunter's obſervation of the arteries of the 
womb being tortuous, to allow of extenſion, is not 
like the obſervation of ſo great an anatomiſt, but ot 


ene who had not conſidered many of the chief arterie 
in 
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n the body: For the womb itſelf has its arteries more 
tortuous at the end of pregnancy than at its com- 
mencement; and the ſtomach, the bowels, the blad- 
der, although they ſuffer greater and more ſudden | 
litention than the womb, have arteries which are | 
very ſtraight in their courſe. Are there any curling q 
arteries in the muſcles which contract to one half 
their diameter? are there any in the joints which 
twiſt and bend ſo freely? are there any curling arte- 
ries in the whole ſyſtem of a child ? are there any ar- 
teries in the whole ſyſtem of an aged perſon which 
want this tortuous form ? In ſhort, this tortuous form 
has no relation to the dilatation of the parts: it is 
merely a conſequence of the long continued preſſure 
of the blood: it is this only that can account for the 
{lowly increaſing tortuoſity in the temples or hands of 
an old man, or the ſudden tortuoſity which the newly 
dilated artery aſſumes after the operation for aneu- 
riſm. fete | 

Next it 1s natural to obſerve, as a thing which may 
prevent confuſion in the ſtudent's mind, how irregu- 
lar (after all our attemps at arrangement) the ſmaller 
arteries unavoidably muſt be ; how natural it is that 
each particular part ſhould draw its blood from all 
the arteries which are near or round it. The ear has 
its poſterior artery peculiar to itſelf; but it has alſo 1 
an anterior artery from the temporal, where it lies un- 
der the parotid gland; and it has even a ſuperior au- 
tis from that branch of the temporal artery, which ! 
bends round towards the occiput, and arches over the i 
ear. The dura mater has its great middle artery ap- 
propriated to itſelf, a peculiar branch, the firſt of the 
n maxillary 4 
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maxillary artery; but it has beſides ſmall aſliſting ar. 
teries, entering by almoſt every point at the bat gf 
the ſkull ; and eſpecially it has arteries from the nu. 
xillary, by the mouth of the Euſtachian tube, 0, 
the pharyngeal, running in by the hole for the great 
jugular vein; and from the occipital both by the hole 
of the jugular vein in the baſis of the ſkull, and a6 
by the ſmall occipital hole in the back part of the ſkull, 
cloſe by the temporal bone. The throat alſo, though i 
has many peculiar arteries, derives its branches from 
2 great many ſources; as from the lingual artery by 
twigs, which croſs the root of the tongue ; from the 
labial artery by branches, which go to the tonfl, 
tongue, and palate; from the pharyngeal artery, ma. 
ny branches not confining themſelves to the pharyng, 
ſtretch forwards to the palate, tongue, and tonſils; 
and, laſtly, the maxillary artery gives a profuſion of 
branches to all parts of the throat. Theſe may ferre 
as hints by which the ſtudent, if he wiſhes to become 
2 correct anatomiſt, may trace the inoſculations; or 
for the ſurgeon, if he wiſhes to ſeparate the ſtudy of 
this minute anatomy from that of the greater are. 
ries. 

The ſurgeon's intereſt in underſtanding theſe arte- 
rics is, indeed, very ſtrong. It were impoſſible to enu. 
merate all the various occaſions on which this piece 
of anatomy may be uſeful ; but, ſurely, one may es. 
{ily ſay enough on this ſubject to attach the youny 
ſurgeon to the diligent ſtudy of theſe arteries, 

Among the various motives for diligence, I would 
mention theſe ; the terrible hæmorrhagies which he 1» 


daily called to ſtop, when ſuicides, though they hate 
| not 
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not cut the carotids, have cut the great arteries 
of the thyroid gland; the neceſſity of thinking about 
the tumours of the gland itſelf, for I have had the un- 
happineſs to ſee a perſon periſh by ſuffocation while 
conſulting phyſicians forbade any operation; and I 
had no other than the melancholy privilege of watch- 
ing, for many hours, the laſt ſtruggles of a perſon, 
who had the day before been walking through all the 
rooms in tolerable eaſe and health. Could nothing 
have been reſolved on? Muſt we always ſubmit to 
this? Might not an inciſion in the fore part (where 
few arteries are) have at leaſt uncovered the trachea, 
given a temporary relief, and ſet the tumour a-ſuppu- 
rating more freely? The extirpation of the tongue, 


which is mentioned with horror, ſhould be a leſs ter- 
rible operation to one acquainted with theſe arteries ; 


the extirpation of all tumours under the jaws is dan- 
gerous; the cutting out completely the parotid gland 
is a thing quite impoſlible, ſince the greateſt of all 
the arteries, viz. the temporal and the maxillary, 
lie abſolutely imbedded in the gland. What ſhall 
we think, then, of thoſe ſurgeons who talk in ſuch fa- 
miliar terms of cutting out the parotid gland ? Bleed- 
ings from the noſe have been ſo often fatal, that Petit 
is celebrated to this day for a diſcovery which he 
never made, viz. the way of plugging the noſe ſo as to 
ſtop this bleeding. Have not the French Society been 
buly renewing inventions for ſecuring even ſo ſmall 
an artery as that of the dura mater? In the hair-lip 
operation, in cutting cancers, in diſſecting tumours 
irom all parts of the face, the ſurgeon commands the 


blood only by knowing theſe arteries. Cowper, the 


celebrated 
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celebrated furgeon and anatomiſt, had his head ſo fü 
of this project, that in place of waiting for hams. 
rhage during his operation, he two days before cut of 
the chief ſource of the blood. He was going to cut 
out the parotid gland; and two days before he placed 
a ſmall button of cauſtic on each fide of the labial ar. 
tery, where it lies upon the, cheek, paſſed a ligature 
under it, tied it firm, and then proceeded to his ope. 
ration next day. But this great anatomiſt made at one 
ſtroke two grievous blunders : he miſled, for want gf 
knowledge, the chief arteries of the parotid gland, for 
they come from the temporal artery ; and, if I miſtake 
not, he had tied the vein, for moſt aſſuredly it is the 
faſcial vein which he is deſcribing in his twelfth ta. 
ble from Bidloo. How terrible the extirpation of tu. 
mours from the gums, throat, tonſils, &c. I need not 
ſay ; where always the ſurgeon uſes burning irons in 
place of needles, where not unfrequently the patient 
dies. 
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SECT: II. 


Or THE ARTERIES OF THE BRAIN, SPINAL MAR- 


ROW, AND EYE. 


$ 1. OF THE ARTERIES OF THE BRAIN. 


Tas INTERNAL CAROTID ARTERIES are named the 
A&TERLE CEREBRI, as being the chief arterics of the 
brain; while, in truth, the brain is alſo ſupplied by 
two other arteries nearly equal in fize, viz. the verte- 
bral arteries, which, though they do indeed ariſe from 


1 a different trunk, viz. the axillary artery, yet are ſo en- 
& tirely deſtined for the brain, give ſo few branches be- 


iore they reach the ſkull, are ſo important when they 


q arrive there, and moſt of all make fo large a commu— 
1 nication with the carotid arteries, that without a de- 
eription of the vertebral arteries, any deſcription of 
7 the carotids muſt be lame and defective ; they unite ſo 
Vith the carotids as to form but one great ſyſtem of 
eellels for ſupplying the brain. 


The two greateſt functions of the animal body, 


E thole of the womb and of the brain, the one for the 
1 life of the individual, the other for the continuation 


of 


/ 
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of the ſpecies, are the moſt liberally ſupplied with 
blood. The womb has on each fide two arteries ; it 
has two ſpermatics, and two hypogaſtrics, and the in. 
oſculations of theſe veſſels are very large and fre. 
The brain has two great arteries on each ſide; it hy, 
two carotids, and two vertebral arteries ; they are ir. 
finitely larger than thoſe of the womb ; their inofey. 
lations are ſo particular, that there are no others li; 
them in all the body: the injection of any one artery 
eaſily fills the whole; the preſervation of but one ar. 
tery ſaves the life of the creature, when the others are 
ſtopped. 
Theſe four arteries alone convey to the head the 
fifth part of the whole maſs of blood. This is the 
calculation of the older authors; and thoſe even wh; 
would ſettle it at the loweſt poing till acknowledge, 
that the carotid and vertebral arteries receive at lea} 
the tenth part of all the blood of the body, Then 
the brain, which weighs not a fortieth part of the 
whole body, receives one-tenth of all the blood; a pro- 
portion which mult occafion ſurpriſe. 
Beſides the profuſion of blood which thus ruſhes; 
into the brain, the impetus with which it forces its 
way ſeems dangerous; and Nature alſo ſeems to hae 
provided againſt the danger. We cannot be but ſen. 
ſible of this danger; for the ſlighteſt increaſe of velo- 
city occaſions ſtrange feelings, if not abſolute pain. We 
cannot run for any length of way, nor aſcend a flair 
rapidly, nor ſuffer a paroxyſm of fever, nor in ſhort 
have the circulation quickened by violent exertion, 
by emotions of the mind, or by diſeaſe, without fee: 
ing an alarming beating within the head; we feel i 
8 0 
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to be particularly in the carotid canal where the ar- 
tery paſſes through the bone. If it continue from 
liſcaſe, or if we perſiſt in our exertions, giddineſs, 
blindneſs, ringing of the ears, come on. Haller re- 
members, that while he was lying in a bad fever, he 
{ffered ſo much from the pulſations of the carotid ar- 
tery within the ſkull, that his head was lifted from 
his pillow at every ſtroke.” I wiſh he had ſaid, © feem- 
ed to be lifted from his pillow at every ſtroke ;”” for 
it was rather a ſickly feeling than what cou'4 actually 
happen. 

Did this vaſt column of blood ruſh directly into the 
brain, we do not know what might be its effects; but 
ſurely they could not be harmleſs, ſince Nature has 
provided againſt it in Man, and in the lower animals 
which hang their heads, with a peculiar care. In Man, 
this blood is retarded chiefly by the tortuous courſe 
which the artery 1s obliged to follow, and by that 
long bony canal which, by holding the carotid as in 
a ſheath, muſt ſuppreſs its violent action, and at leaſt 
prevent its being dilated by force of the blood, when, 
as often happens, the lower part of the artery is more 
full and tenſe. Perhaps alſo it may have ſome effect, 
that the carotid, as it lies by the fide of the ſella tur- 
cica, is not naked and free, but is incloſed in a ve- 
nous ſinus, which conſiſts of cells like thoſe of the male 
penis, and in the heart of which the carotid lies bath- 
ed in the blood. 

This alſo is peculiar in all the arteries of the brain, 
that they do not enter in trunks into its ſubſtance. This 
ſeems to be a violence which the ſoft texture of the brain 
could not bear ; but all the arteries baving perforated 

Vo, II. Pp the 
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the dura mater, attach themſelves to the pia mater, 
delicate membrane, which is the immediate coverjr 
of the brain; which follows all its diviſions, lobes, 2 
convolutions ; which enters all its cavities, and lines 
its internal ſurfaces as it covers the external. This; 
the membrane of the brain to which the arterie« at. 
tach themſelves. It conducts them everywhere along 
the ſurface of the brain, and into its cavities; aud 
when the arteries are to enter into the ſubſtance of 
the brain, they have already branched ſo minute) 
upon the pia mater, that they enter into the pulp; 
ſubſtance in the moſt delicate twigs ; fo that hazing 
injected the brain, at whatever level you cut into ir, 
you find its white ſurface dotted with red Points ro. 
gularly, and like the dots of a pin. 

But in the lower animals, eſpecially in the Calf, the 
Deer, the Sheep, which hang. their heads in feeding, 
there is a proviſion of ſo ſingular a nature, that we cn 
have no doubt that theſe contortions of the pre: 
trunks and minute diviſions of the ſmaller arterics iy 
Man have the ſame final cauſe; for in thoſe creatures 
the carotid, before it enters the brain, firſt divide: 
into innumerable ſmaller arteries. Not one of thel: 
is ſent off for any particular function: they are in 
mediately reunited again, and gathered together h. 
to one trunk; and then the force of the blood be. 
ing thus broken, the artery divides a ſecond time in- 
to branches of the ordinary form, which enter ſafeh 
into the ſubſtance of the brain. 

It is ſtill farther ſuppoſed, that the arteries of the 
brain have this peculiarity, diſtin from all others it 
the body, that as they enter the ſkull they lay aſide 
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one of their coats, and that of courſe the arteries of 


the brain are peculiarly weak. That the arteries of 


| the brain want that outward coat of cellular ſubſtance 


which all arteries paſſing through other cavities or a- 
long the limbs have, 1s no doubt true, and in fo far 


| they are thinner: but how much they are weakened 


by this loſs, it is not eaſy to ſay ; for they want none 


or the coats which are eſſential to the conſtitution of 


an artery; and this cellular coat, though it conſtitutes 


much of the thickneſs of an artery, has, I believe, but 
little to do with its ſtrength. Yet true it is, that the 
| arteries of the brain, either from being weaker in 


themſelves, being leſs ſupported, lying upon the ſoft 
and pulpy ſubſtance of the brain, are more frequently 
burſt by falls, or even by the ſlighteſt accidents, than 
the arteries of any other part, even the limbs, how- 
cver much expoſed. Our injections burſt them very 


| often; often the ſlighteſt blow or fall upon the head 


produces an internal eſfuſion of blood, which occaſions 
death ; but that the arteries of the brain are ſo deli- 
cate as to be burſt by a falſe ſtep, ſo as to produce a 
fatal aneuriſm within the brain, is a truth perhaps 
not commonly known. 

A young married woman, carrying in her arms her 
iſt child, now about fix months old, flipped her foot 
with a flight ſhock; but it was on plain and even 
ground, and ſhe did not fall down, In the inſtant of 
this ſhock ſhe was ſenſible of a ſudden pain in the 
right fide of her head: it was ſo peculiar, that ſhe ſaid 
ſhe could cover the point with her finger; and though 
lighter at intervals, this pain never left her to the 
moment of her death. She walked home, went about 
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her little family-matters, ſuckled her chi'd , but ug 
ſeized that evening with ſickneſs, not violent like th, 
of any ſudden diſeaſe, but rather like the eaſy vom. 
ing of a pregnant woman. 

She continued very ſick, with flight headach; but 
ſtill was out of bed all day long, went about her 
houſehold affairs, and had no ſymptom which could 
lead one to ſuſpe& her very dangerous condition, 9 
what a dreadful accident had happened. She pot up 
during the night after this accident for ſome co] 
drink, felt herſelf extremely giddy, was obliged tg 
ſupport herſelf by a cheſt of drawers which flood by 
her bedſide, and went to bed again immediately. On 
the evening of the ſecond day ſhe got out of bed, made 
tea as uſual, was out of bed during the evening, bad 
no complaint ſaving the continual ſickneſs, flight pain 
of the head, and giddineſs ſtill flighter. That night 
ſhe expired. Her pulſe all along had beat low and 
weak, and never more than 60 in the minute. 

When I was brought to open the body, I heard 
nothing of the pain of her head, though it was fixe! 
and conſtant, and without that nothing could be mor: 
puzzling than this combination of circumſtances, Fil, 
the ſudden flipping of her foot, and the inceſſant fick- 
neſs which enſued, ſuggeſted the idea of hernia ; but 
no ſuch ſecret was known among her relations; an! 
upon opening the abdomen, no hernia was found, nt 
ther open nor concealed, as in the thyroid hole. 

Next we were informed of a palpitation, which had 
been uſual with her. It appeared that ſhe had com. 
plained chiefly about the period of her firſt menſtrus- 
tion, and ſome years before her marriage, It ſcem. 
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ed to be hyſterical merely; but upon opening the 

thorax, we found the heart wonderfully enlarged and 

«rammed with a dark and grumous blood. 

But next a new ſcene opened upon us; and this 

enlargement of the heart appeared to ariſe like that 

of the liver, which ſo often accompanies fractured 

{ull, from the languid action of the heart and torpor 

of all the ſyſtem in thoſe who lie even for a few days 
comatoſe. 

Now, for the firſt time, I was informed that the 

ſhock of flipping her foot had cauſed a ſudden pain 
of the head; that it was pointed, confined to one 
ſingle ſpot, inceſſant, accompanied with perpetual vo- 
miting or defire to vomit, and with giddineſs during 
the night. 

Upon opening the head, I found the dura mater of a 
moſt ſingular appearance; livid, or rather like the 
gizzard of a fowl, with green and changing colours. 
Having cut it up, the pia mater appeared like red cur- 
rant jelly, with freſh coagulated blood ſo firmly at- 
tached to it, that it ſeemed as if driven into its very 
ſubſtance and incorporated with it. Upon cutting 
and tearing up the pia mater, each convolution of the 
brain was furrounded and ſeparated from that next it 
by coagulated blood. Upon cutting into the ven- 
tricles of the brain, that of the right ſide was found to 
contain four ounces of entire and coagulated blood ; 
the cavity at firſt view was like opening a ventricle of 
the heart ; the blood, very dark and firmly coagula- 
ted, was ſpued out by the preſſure of the ſurrounding 
parts; the coagulum became gradually firmer and 
whiter, till it turned to a very firm ſtringy-like clot, 
which 
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which ſtuck in the mouth of the middle artery of the 
brain. Being carefully examined, it was found to be 
ſticking firm in the mouth of the artery which had 
burſt, as if by the ſeparation of two of its rings, Th. 
blood, which filled thus the right ventricle, had ah 
made its way down in prodigious quantity into the 
third and fourth ventricics, quite into the occipital 
hole; but the oppoſite ventricle of the ſame fide it 
had not filled. 

The quantity of blood aſcending to the head is ex. 
ceedingly great; its free circulation in all the arteric« 
is perfectly ſecured; and the plan of its diſtribution j; 
extremely ſimple, for the carotid entering by the 6 
petroſum gives three branches. Firſt, A branch which 
unites the two carotids with the two vertebrals, and 
forms the fore part of the circle of Willis. Secondly, 
It gives an artery to the great middle lobe, whence it 
is named the great middle artery of the brain. Third. 
ly, An artery which 1s named anterior cerebri, as be- 
longing to the fore part of the brain. But the verte- 
bra], as it ariſes through the occipital hole, lies upon 
the cerebellum, and ſupplies all the cerebellum, and 
alſo the back part of the brain. One branch goes to 
the back part of the cerebellum, another to the tore 
part of the cerebellum, a third branch goes to the 
back part of the brain; and thus there is formed be- 
twixt the carotid and the vertebral, by means of the 
great inoſculation of the circle of Willis, one great 
ſet of veſſels ; which ſhould firſt of all be deſcribec 
free from all the interruptions of trivial arteries, 


which go off from point to point, but whoſe deſtina- 
tions 
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ns cannot be important, which are hardly known, 


tio 
which do not go in any two ſubjects the ſame way. 


OF THE INTERNAL CAROTID ARTERY. 


Tax internal carotid artery leaves the external 
carotid at the angle of the jaw: it is ſo inclined to 
contortions, that even at this point it bulges, and ſeems 
the outermoſt of the two. In mounting along the 
neck, it is tied by cellular ſubſtance to the fore part of 
the rectus or ſtraight muſcle of the neck, and it is al- 
ſo connected with the par vagum and intercoſtal 
nerve; the ganglion of the intercoſtal, or ſympathetic 
nerve, lies by its ſide; the nerve, before it forms this 
ganglion, comes down {mall and thread-like through 
the ſame canal by which the carotid paſſes into the 
Kull. 

The contortions of the carotid are great, both be- 
fore and after its paſſage through the bony canal; but 
within the canal it is forced to particular and ſucceſ- 
live bendings, ſuch as indicate plainly ſome defign of 
Nature ; for the canal for the artery is long and tortu- 
ous, while the nerves and veins paſs through plain and 
ſimple holes. When the carotid firſt preſents itſelf to 
enter the ſkull, it 1s curved, and is a little behind its 
hole; it bends forwards and inwards a little, and ſo 
enters the canal; in entering the canal it riſes almoſt 
perpendicularly upwards, but ſoon bends forwards 
again, lying, as it were, upon the floor of the canal ; 
then it bends again upwards and forwards, to emerge 
rom the canal; by which turn the portion of the ar- 

tery 
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tery which is engaged in the canal has the form of an 
Italic /. Even after it gets into the ſkull, it mug gj1 
bend once more ſidewiſe and forwards, as if to me 
its fellow, and to get to the fide of the ſella turcica; 

then it goes directly forwards till it touches the ante. 
rior clynoid proceſs ; and then doubling back, or re. 
turning upon itſelf, it riſes perpendicularly ; and 5 
perpendicular 1s this laſt turn, that when cut acroſs, 
the mouth of the artery gapes perpendicularly up- 
wards : here it begins to give its branches to the 
brain. 

It is by the ſide of the ſella turcica that the cu. 
VERNOUS $SINUs ſurrounds the artery. This ſinus i; 
formed by the two plates or lamellæ of the dura mater, 
parting from each other, and leaving an interſtice full 
of cells, like thoſe of the penis or of the placenta. It i; 
filled with blood, by communication with ſeveral of 
the ſmaller ſinuſes or veins about the baſis of the brain; 
the ophthalmic veins bring into it the blood from the 
eye; four or five ſmall veins deſcending from the fo! 


Sylvii bring blood into it from the middle parts of the 


brain; the ſinuſes of the os petroſum (both on its up- 
per and lower grooves) open into it, one high, another 
lower down, and that circular ſinus or vein which ſur— 
rounds the root of the optic nerves opens into it from 
either fide. All this blood 1s poured into the cells, 
bathes the carotid artery which lies naked within it; 
and by the ſide of the carotid artery lies allo that 
ſmall nerve of the ſixth pair which begins the great 
intercoſtal nerve, naked amongſt the blood ; it 
tinged by the blood, and its branches retain the tinge 


ſome way down the neck. 
| | | Veuſlens 
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Veuſſens firſt diſcovered this currons ſtructure; 
Ridley denied it, and Haller at laſt in his turn con- 
firmed it. Veuſſens believed that the ſinus which de- 
poſited this blood conveyed it away again. Haller 
ſays that this is the peculiar office of that vein which 
accompanies the carotid artery, and which is named 
the vena ſodalis arteriz carotidis. It once was ſup- 
poſed that certain ſmall arteries opened alſo into the 
ſinus; but it has neither arteries, nor has it pulſation, 
as once was believed. 

Thus we trace the carotid through its canal, through 
the cavernous ſinus, up to the ſide of the ſella turcica, 
and about to enter the brain, to give off the arteries 
of the brain. But before we deſcribe theſe, it will be 
E caſy to count ſhortly thoſe little twigs which it gives 
olf in the canal and in the finus. 

The carotid artery ſeldom gives out arteries before 
it enters the ſkull ; it is a luſus nature, when it does 
happen that the occipital or pharyngeal arteries come 
af from it. 

Ihe firſt twig, which in any caſe it gives off, is 
4 ſometimes a ſmall artery, which returns downwards 
along with the upper maxillary nerve *; next a ſmall 
tig, accompanied by a branch from the meningeal ar- 
tery, goes into the tympanum by way of the aquæ duc- 
tus Fallopii; and next, while the artery is within the 
ſinus carvernoſus, it gives out two little branches, the 
one forwards the other backwards, named ARTERIES 


of the RECEPTACULUM. 


1, The little artery which goes backwards from the 
Vo. II. Q q ſinus 


—  — 


The ſecond branch of the 5th pair, 
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ſinus or receptaculum goes chiefly to that part of the 
dura mater which covers the poſterior clynoid pro. 
ceſs, and which covers the cuneiform proce; of tho 
occipital bone; it gives twigs to the 4th, 5th, and 
6th pair of nerves and to the pituitary gland; in 
ſhort, to all the parts at the back of the ſella turcic,. 
it ends in inoſculations with thoſe twigs of the vette 
bral artery, which come off from the vertebral before 
it enters the ſkull. | 

2. The little artery which comes out from the recep · 
taculum to go forwards, ariſes where the carotid 5 
croſſed by the 6th pair, miſtaken for a nerve by thoſe 
who ſuppoſe that the intercoſtal ariſes from a branch 
of the 5th pair. The diſtribution of this little artery 
1s nearly the ſame with that of the firſt, for it belong; 
to the 3d, 4th, and 5th pairs of nerves and to the yi. 
tuitary gland. 

The carotid having riſen to the anterior clyncid 
proceſs, gives out there a ſmall artery, no bigger than 
a crow-quill, which enters directly into the orbitary 
hole, accompanies the optic nerve into the eye, fur- 
niſhes the eye, the eyelids, the muſcles, and the h. 
chrymal gland, and ſends out branches upon the fore. 
head, viz. the frontal arteries in which it ends. Thi 
is a ſhort hiſtory of the oyryTHALMIC ARTERY; Which, 
as it gives all the arteries of the eye, muſt be de- 
ſcribed apart. 


. I Sams 


DIVISON OF THE INTERNAL CAROTID. 


Tux carotid, now about to enter into the brain 


divides at the ſella turcica into three arteries ; one 
to 
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' to the fore lobe, another to the middle lobe, and a 
third to form the circle of Willis. Uſually theſe arte- 
ries are ſo numbered that the communicating branch 
is firſt deſcribed, next the anterior artery of the 
brain, and laſtly the middle artery of the brain. But 
this arrangement no one can entirely approve of, who 
is accuſtomed to obſerve this artery; for when the 
carotid riſes from .the ſide of the ſella turcica, it di- 
vides into its three branches all at once, in a tripod- 
like form : the middle branch of the tripod is largeſt ; 
the next, which goes forwards to the fore lobe of the 
brain, is ſmaller; the third, which 1s the communica- 
ting branch, going backwards to unite with the verte- 
bral artery and form the circle of Willis, is the ſmalleſt 
© of all. The middle artery of the brain then is, from 
is great ſize, to be regarded as the trunk. 


I. ARTERIA MEDIA CEREBRT, 


Tux middle lobe of the brain is ſeparated from 
the anterior lobe by a very deep ſulcus or furrow, 
which is named FISSURA SYLVII. This fiſſura Sylvii is 
formed by the tranſverſe proceſs of the ſphenoid bone, 
or, in other words, by that very ſharp line which runs 
out laterally from each of the clinoid proceſſes, and 
@ which parts the fore lobe, which lies in the ſhallow 

part of the ſkull upon the orbitary proceſſes of the 

| frontal bone, from the middle lobe, which is the 
{ largeſt of all, and lies in the deepeſt part of the ſkull 
| behind the clynoid proceſſes. The MIDDLE ARTERY or 
THE BRAIN having riſen from the ſide of the ſella tur- 
Lica, runs ſtraight along this foſſa Sylvii, and is real- 


X43 ly 


* 
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ly the continued trunk of the carotid : It Is larger than 
the artery at the wriſt; it goes directly outward, vii. 
towards the temple; it runs along the foſſa Sylyij, ad 
is lodged deep in that cleft ; where it lies deep, it 
divides into two great branches, one deep and on: 
ſuperficial ; it gives ſome branches to the anterigr 
lobe, but it is chiefly limited to the middle lobe of the 
brain; its branches to the poſterior lobe, or inofculs. 
tions with any branches of the baſilar artery, are com. 
paratively few. 

Thus the artery ends by paſling into the ſubſtance 
of the brain. But nearer the ſella turcica and before 
it enters into the foſſa Sylvii, it gives ſome ſmall and 
delicate arteries ; the conſideration of which ſcems 
to be unimportant. at firſt view, but which are really 
uſeful in explaining the anatomy of the brain, 1: 
gives ſmall twigs to the pituitary gland, to the optic 
nerve, to the tentorium, and eſpecially to the pia ma- 
ter covering the baſis of the brain. Among thelc 
ſmall twigs certain ſets of arteries make a very diſtin- 
guiſhed figure. | 

1. There is one ſmall artery which runs up into 
the anterior horn of the lateral ventricle, and form: 
that great plexus which lies along the floor of the ver- 
tricle, named PLEXUS CHOROIDES. This, then, is thc 
APTERY of the CHOROID PLEXUS. | 
22. There is a ſet of arteries, of conſiderable num. 
ber, but varying in reſpe& of number, ſmall as ſcu- 
ing threads, which inoſculate repeatedly with each 
other, and which are ſcattered widely and beautitully 
over the crura cerebri and baſis of the brain, forming 


in the pia mater a plexus or web of veſſels. This part 
| of 
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of the pia mater is named velum from its beauty and 
delicacy 3 and this is what Wepfer, among other old- 
er authors, conſidered as a ſpecies at leaſt of the rete 
mirabile : but that name implies a peculiar oflice, as 
in beaſts, which this delicate net-work of yeſlels can» 
not have. 


2, ARTERIA ANTERIOR CEREBRI, 


Tyr FORE ARTERY of the BRAIN comes off from the 
middle artery at right angles nearly ; for the great or 
middle artery runs directly outwards towards the 
temple, while this ſecond artery runs directly for- 
wards along the fore lobe of the brain. It is named 
ſometimes the artery of the corpus calloſum, becauſe 
that of two great branches into which it is divided 
one goes to that part of the brain. The corpus cal- 
loſum (a moſt abſurd name for any part of the brain) 
is the white and medullary ſubſtance where the two 
hemiſpheres of the brain are joined; and upon ſepa— 
rating the two hemiſpheres with the fingers, the 
corpus calloſum is ſeen like a large white arch, 
and the artery of the corpus calloſum is {cen alſo 
arching over its ſurface, 

Then the anatomy of the arteria anterior cerebri 
may be explained thus: Firſt it goes off at right an- 
gles from the middle artery of the brain, which is to 
be conſidered as the trunk, and there it often gives 
mall twigs to the ol factory and optic nerves: next 
the two anterior arteries of each fide, while they 
go forwards as if towards the criſta galli, bend a 
little towards each other; they almoſt meet, but 


do 
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do not abſolutely touch; they form a commun D 
tion with each other, which of courſe is exceedingly 
ſhort, but pretty large. It is this ſhort communication 
which completes the circle of Willis at its fore part, 
This croſs communication betwixt the arteries of the 
oppoſite ſides paſſes juſt before the ſella turcica and 
pituitary gland, and exactly in the middle it ſends af 
an artery, which goes down into the third ventricle, 
and gives branches to the fore part of the fornix and 
to the ſeptum lucidum. 

After this communication, both arteries rife, with 
a large ſweep, along the flat ſurface of that deep di. 
viſion which the falx makes betwixt the two hem. 
ſpheres of the brain; there each divides into its tw; 
great branches ; one attaches itſelf to the corpus cal. 
loſum, or that arch which we ſee upon holding apart 
the two hemiſpheres; it arches along with the corpus 
calloſum ſo as to deſcribe a ſemicirele; it is the larger 
of the two branches; it is named ARTERIA CORP0Ris 
CALLOSI : the other branch Keeps upon the flat ſur. 
face of the brain, where the one hemiſphere lies flat 
upon the other, and it riſes in a beautiful arch within 
the pia mater, dividing into beautiful and very mi- 
nute ramifications before it enters actually into the 
ſubſtance of the brain. 

Theſe two great branches of the anterior artery are 
well diſtinguiſhed by Wepter by the names of arteria 
profunda and arteria ſublimis (the deep and ſuper- 
ficial of the anterior artery), as there is a deep and a 
ſuperficial branch of the middle artery, The arch of 
the arteria anterior cerebri overhangs in a manner 


that of the artery of the corpus calloſum, and both of 
7 | them 
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them inoſculate under the falx with the arteries of the 
oppolite ſide, 


3. ARTERIA COMMUNICANS. 


Tag COMMUNICATING ARTERY goes as directly 
backwards from the middle artery as the anterior ar- 
tery goes forwards. It is ſmall, proceeds backwards, 
and a little inwards; it goes round the ſides of the 
corpora mamillaria, and 1s about a quarter of an inch 
in length before it meets the vertebral artery ; and 
though it does give off ſmall twigs, as to the infundi- 
bulum, to the optic nerve, to the crura cerebri, and 
eſpecially one of greater ſize, to the choroid plexus; yet 
all theſe are trivial arteries, ſuch as every trunk at the 
baſis of the brain gives off. It is not its twigs that are 
to be obſerved, but itſelf only that is important, as 
forming one of the largeſt and moſt important inoſcu- 
E lations of the body. It unites the middle artery of the 
brain, which Is” the trunk of the carotid, with the 
poſterior artery of the brain, which is the firſt and 
greateſt branch of the vertebral artery. 

This anaſtomoſis is the circle of Willis, too re- 
markable not to have been very long obſerved ; it 
was drawn by Veſlingius and by Caſſerius; it is but 
ill repreſented by Bidloo and by Cowper ; it is not 
a circle, but is right lined, and of courſe angular : it 
is of very unequal ſize; in one body it is large, in 
another ſmaller, often even in the ſame body; it is 


regular, the one fide being large and the other 
mall. | 


This inoſculation brings us round to the firſt of the 
vertebral 
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vertebral arteries, viz. the ARTERIA POSTERIOR CER: 
BRI; for the vertebral artery gives two arteries to the 
cerebellum, and one to the back part of the brain, 


— — — — — 
OF THE VERTEBRAL ARTERY, 


Tux vertebral artery, though but the ſecondary a. 
tery of the head, is a principal one of the brain, and 
conveys a very great proportion of blood; and jt. 
turnings and windings before it enters the {kull are 
almoſt as particular as thoſe of the carotid itſelf 
The vertebral is among the firſt branches of the axil. 
lary artery, and comes off from it where it lies acro{; 
the root of the neck. The two lower ganglions of 
the ſympathetic nerves lie over it, and their thread; 
ſurround its trunk, making curious net-works round 
it. The artery then enters into the canal prepared 
for it in the tranſverſe proceſſes of the vertebra, com. 
monly getting in by the 6th vertebra : but in this it 
is irregular, ſometimes entering into the 7th or low- 
eſt; and it has been ſeen entering into the upper: 
moſt hole but one. In this canal it aſcends in a di- 
rect line from the bottom of the neck to the top; but 
like the carotid it makes great contortions before it 
enters the ſkull ; for when it has reached the ſecond 
vertebra, its tranſverſe proceſs being rather longer 
than thoſe of the lower vertebræ, the artery is forced 
to incline outwards ; and the tranſverſe proceſs of the 
atlas or firſt vertebra being {till much longer, the ar- 


we in paſting through it is carried ſtill farther out- 
wards; 
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wards; it it forced to make a very ſudden turn, and 
| js quite expoſed. When the artery has paſſed through 
the tranſverſe proceſs of the atlas, it makes another 
| very ſudden turn, lies flat upon the circle of that 
| vertebra, ſo as make a large hollowneſs or groove up- 
on the bone, and then it enters the foramen magnum 
by riſing in a perpendicular direction; and then a- 
gain it bends and inclines forwards, lying flat along 
the cuneiform procels of the occipital bone, where it 
ſoon meets its fellow, and the two uniting form the 
baſilar artery. 
This baſilar artery lies, with regard to the bone, up- 
on the cuneiform proceſs of the os occipitis, and runs 
along it from the foramen magnum to the ſella tur- 
| cica: with regard to the brain, it lies upon that great 
| tubercle which is named the tuber annulare or pons 
Varolii; as it hes upon the tuber annulare, it marks it 
| with a large furrow ; and as it goes along in one 
great trunk, it gives out from each fide little arteries, 
| which belong to this tuber annulare. Theſe alſo make 
{maller furrows on its ſurface. 


— — . ¶[—[—w—— 


The vertebral artery has, like the carotid, its three 
great branches. 


I. ARTERIA CEREBELLI POSTERIOR, 


Tux POSTERIOR ARTERY, or LOWER ARTERY of the 
| CEREBELLUM, is ſmall, and not regular. It comes off 
from the baſilar artery either immediately after the 
union of the vertebrals, or from the vertebral artery 
Vol. II. Rr immediately 
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immediately before the union. It is often ſmaller q 
one ſide than on the other, and ſometimes it is awry. 
ing on one ſide. It moves downwards in a ſort of u. 
trograde courſe betwixt the acceſſory nerve of Willi 
and the group of fibres which form the eighth Pair, 
and dives in betwixt the cerebellum and the medul!; 
oblongata. Its larger branches ſpread out upon the 
pia mater, and then enter into the medullary ſubſtance 
They belong to the cerebellum, to the ſpinal marrow, 
and ſome of them to the pons Varolii. But there + 
alſo ſmaller and particular twigs, as twigs to the eighth 
and ninth pairs of nerves ; one alſo which enters int 
the fourth ventricle, to form a ſort of velum or che- 
roid plexus there : and as this poſterior artery wind; 
downwards under the cerebellum, it gives many 
branches about the vermis, and ſmall twigs which run 
betwixt the lower point of the pons Varolii and the 
pyramidal bodies. 

Next the ArTERIA BASLILARIS proceeds forward: 
along the pons Varolii in one great trunk: now th: 
pons Varolii is juſt the tuberoſity produced by the crurz 
cerebri and cerebelli, meeting and uniting to form the 
ſpinal marrow. The corpora olivaria and pyramid 
lia are juſt two bulgings at the root of the ſpinal mat. 
row; and as every great artery, whatever its deſtina- 
tion may be, gives twigs to thoſe parts which it paſſer 
over, ſo does the baſilar artery; giving twigs firlt t: 
the corpora olivaria and pyramidalia, next to the ci. 
ra cerebelli and to the crura cerebri; and as it ru! 
along the pons Varolii it diſtributes little arteries to! 
from right to left. Theſe little arteries alſo mark the 


ſides of the pons with ſmall furrows, which are ſeen 
when 
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when the arteries are diſſected away. One of theſe 
| tranſverſe arteries, longer than the reſt, looks like ano- 
ther poſterior cerebri. It goes to the ſeventh pair, or 
auditory nerve, in the following way : The ſeventh 
pair of nerves proceeds from the back part of the pons 
Varolii; and as it goes forwards, the two nerves which 
it conſiſts of, viz. the portio dura and the portio mol- 
lis, are ſeparated from each other by a ſmall and very 
beautiful artery which ſhoots in betwixt them, and en- 
ters along with them into the ear. The baſilar artery 
alſo gives twigs to the fifth and ſixth pairs of nerves, 
which ariſe from the fore part of the pons, as the ſe- 
venth pair ariſes from behind. 

Arrived at the fore part of the pons Varolii, the 
vertebral artery gives off almoſt at one point four great 
arteries, two to the right hand and two to the lett. 
Theſe are the anterior cerebelli and the poſterior ce- 
rebri. 


2. ANTERIOR CEREBELLI. 


THE AN TERIOR ARTERY of the CEREBELLUM, or the 
upper artery as it is called, goes off at right angles 
from the baſilar artery, and bends round the crura ce- 
rebri to get to the cerebellum. It gives its branches 
firſt to the crura cerebelli, to the cerebellum, and to 
the vermis. Secondly, There is a greater artery go- 
ing over all the upper part of the cerebellum (where 
it lies under the brain), and alſo another which keeps 
cloſer to the brain than to the cerebellum, branches 
over that velum or delicate part of the pia mater which 
is interpoſed betwixt the cerebellum and brain; and 
Rr2 going 
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going along it ſupplies the crura cerebri, and arrives 
at laſt at the place of the nates, teſtes, and pineal gland 
and attaches itſelf to them. Some of the twigs - 
down into the fourth ventricle, | 


3. ARTERIA POSTERIOR CEREBRI, 


THE POSTERIOR ARTERY of the brain goes off in. 
mediately after this, is like it, runs parallel with it, 
is larger, goes to the poſterior lobe of the brain, aud 
receives near its root the communicating artery from 
the carotid, which forms the circle of Willis. Where 
this poſterior cerebri and the anterior cerebelli run ya. 
rallel with each other, the third pair of nerves rie; 
betwixt them. The poſterior cerebri firſt gives a ſm]! 
twig on either fide to the bottom of the third ventricle, 
which runs ſo far forwards as to give branches to the 
thalami, centrum geminum, infundibulum, and to the 
crura fornicis. Then the main artery bending like 
that laſt deſcribed round the crura cerebri, and pas- 
ing deep into the great diviſion betwixt the cerehel- 
lum and brain, arches upwards towards the back lobes 
of the brain; but before it arrives there, it gives fit 
ſmall twigs to the crura cerebri, and then another nota- 
ble artery (tho? ſmall) deſtined for the internal ſurfaces 
of the ventricles. This is a chief artery of the cho. 
roid plexus ; it enters the lateral ventricle by the pol- 
terior horn; goes along with the cornu amonis; helps 
to form the choroid plexus; inoſculates, of courle, 
with the choroid arteries from the carotid ; and twig 
alſo go from this artery to the nates, teſtes, and pineal 


gland, or, in other words, to the velum which ſepa 
rates 
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rates the cerebellum from the brain, which cloſes the 

ventricle behind, and which covers the pineal gland, 
and is a membrane or velum to it alſo; the pineal 
| gland, nates, and teſtes, being ſituated neither in any 
of the ventricles, nor on the ſurface of the brain, but 
betwixt the ſurfaces of the brain and cerebellum, 
where the one lies upon the other. 

After this ſecond branch to the internal ſurfaces, 
the great trunk of the poſterior cerebri branches pro- 
| fuſely like a tree all over the back part of the brain, 
inoſculating forwards with the middle artery of the 
brain, and allo with the artery of the corpus cal- 
loſum. 


Thus is the whole brain ſupplied with blood; and 
next in order come the arteries of the ſpinal marrow. 


J. 2. OF THE ARTERIES OF THE SPINAL MARROW, 


I nave mentioned none of thoſe ſmaller arteries 
which the vertebral gives off before entering the ſkull, 
becauſe being deſtined chiefly for the ſpinal marrow 
they belong to this ſecond claſs. 

The vertebral artery, as it mounts along its canal to- 
wards the head, gives at each ſtep, or as it paſſes each 
vertebra, a delicate twig; theſe little arteries paſs 
through the intervertebral ſpaces, go to the deeper 

05 muſcles 
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muſcles of the neck, and inoſculate with the thyroid 
and cervical arteries. In like manner, other ſmall ar. 
teries go inwards to the ſpinal marrow at the place 
where each nerve comes out. They enter into the 
ſheath of the ſpinal marrow, and inoſculate with the 
chief arteries of the medulla ſpinalis. 

Where the vertebral is paſſing through the atlas, 
both above and below that bone it gives out much 
larger arteries to the muſcles, as to the recti, trachel,. 
maſtoideus, and complexus, inoſculating largely with 
the occipital artery : often there is at this point one 
large and particular artery going out to the back of 
the neck. 

Again, while the vertebral is paſling through the 


occipital hole, it gives out a little artery, which 
accompanies the trunk itſelf up through the foramen | 


magnum, and goes to that part of the dura mater which 
covers the cuneiform proceſs, and there it inoſculates 
with the twig of the carotid, which enters along with 


the jugular vein. This 1s the poſterior artery of the 


dura mater. | 
Next come the arteries of the ſpinal marrow, the 


anterior of which comes out from the trunk of the 


vertebral artery; the poſterior (though it alſo ſome- 


times comes off from the vertebral before the baſilar | 
is formed) more commonly comes off from the po- 


Kerior cerebelli. 


I. ARTERIA ANTERIOR MEDULLE SPINALIS. 


Tux ANTERIOR ARTERY of the ſpinal marrow is the | 


larger of the two, It was diſcovered firſt by Willis ; : 
ha 
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had been looked upon, till the time of Veuſſens, as a 


nerveaccompanying the ſpinal marrow ; becauſe, when 
empty of blood and uninjected, it is white, and not 
unlike a nerve. This ſpinal artery begins within the 
{kull by two branches, which unite as they proceed 
down the ſpine. "Theſe two branches ariſe one from 
each vertebral artery, at the very point where the ver- 
tebrals are about to unite to form the baſilar trunk : 
each artery paſſes down its own fide of the ſpinal 
marrow, betwixt the corpora olivaria and the corpora 
pyramidalia; each artery, before it leaves the ſkull, 
gives twigs to the tuber annulare, and to the pyrami- 
dal and oval bodies, for they are the beginnings of the 
ſpinal marrow ; and ſoon after emerging from the 
kull*, the two ſpinal arteries join ſo as to form one 


anterior ſpinal artery. This joining is uſually at the 


top of the neck, or rather within the ſkull, but ſome- 
times ſo low as the laſt vertebra of the back. Almoſt 
always they join within the head or near it; and the 
anterior ſpinal artery which they form deſcends along 
the ſpinal marrow in a furrow which it forms for itſelf. 
The peculiar office of this artery is to ſupply the ſpi- 
nal marrow and its ſheath, which it does by ſend- 
ing continual branches into the ſubſtance of the ſpinal 
marrow ; while other branches go into the ſheath it- 
ſelf, and paſs out from the ſpinal canal along with 
thoſe nerves which go out from the ſpinal marrow, ac- 

| companied 


* N * 


* Often the artery which accompanies the ninth pair or lingual 
nerve, comes from the anterior ſpinal artery, 
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companied by little proceſſes of the ſheath, which ar 
named proceſſi denticulati. 

But this artery, being extremely ſmall, ſhoulq be 
ſoon exhauſted, were it not reinforced with ſmall ar. 
teries coming into the ſheath: they paſs through the 
vertebral interſtices into the ſpinal canal, and are de. 
rived from every artery that paſſes near the ſpine, 
Thus in the neck the ſpinal artery receives twigs 
from the vertebral arteries, and from the thyroid and 
cervical arteries; in the back it receives twigs very 
regularly from each of the intercoſtal arteries, and jt 
receives its twigs from the lumbar arteries when it has 
got down as low as the loins. 

But this ſpinal artery which is continually dini. 


niſhing, at laſt fails in the loins ; and where the cauda | 
equina begins, viz. in the canal of the os ſacrum, the 
medulla is no longer ſupplied by a ſpinal artery, but by 
the ſmall branches of the ſacral arteries, which enter 


by the ten holes of the ſacrum. 


Of thoſe adventitious branches which RY ee the 
artery of the ſpinal marrow as it deſcends through the 
ſpine, each gives ſeveral other branches; they give twigs 
to the muſcles of the ſpine, twigs to the ſubſtance of 
the vertebræ themſelves, twigs to the ſheath of the 
ſpinal marrow ; and, finally, twigs which inoſcul:te 
with the ſpinal artery, and which fink into the ncr- J 


vous ſubſtance to nouriſh it. 


2. ARTERIA SPINALIS POSTERIOR, 


Tux POSTERIOR SPINAL ARTERY differs in all effen- 
tial points from the anterior: Firit, There arc two 
polte1!s 
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poſterior ſpinal arteries which ariſe, not from the baſilar 
or vertebral arteries like the anterior, but ariſe uſually 
tom the arteria anterior cerebri; and they are ſmaller 
than the anterior ſpinal artery: Secondly, Theſe two ar- 
teries give {mall twigs to the bottom of the fourth ventri- 
ele, and then go round from the fore to the back part of 
the medulla oblongata ; but there, in place of uniting 
like the beginnings of the anterior artery, they con- 
nue ſeparate, run down the ſpinal marrow as two 
diſtindt arteries, with very frequent inoſculations be- 
twixt them. This artery 1s alſo unlike the other in 
reſpect of its termination, for it diſappears at the ſe- 
cond vertebra of the loins. Its inoſculations with 
the arteries from without are very free. 


$. 3. ARTERIES OF THE EYE. 13 140 


Tux arteries of the eye come from one branch on- vhs | 
ly, the ophthalmic artery, the branch which the caro- 


4 

11 
id, when it touches the anterior clynoid proceſs, ſends | | | | 
into the orbit along with the optic nerve. But ſmall | 17 
s this original artery is (no bigger than a crow- Il 
quill), the ſyſtem of arteries which ariſes from it is Wl 
ſery great; whether we conſider their number, the 110 
megular parts which they ſupply; or the great inoſ- "F480 

wht! 


lations which they form even with the outward ar- | | | 
ries of the noſe and face. 1 
Vol. II. 85 T heſe i ! | 
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Theſe are reaſons for ſetting this order of arterie; 
apart; and even with all poſſible care in the arrange. 
ment, it is not eaſy to deliver an orderly intelligible 
hiſtory of this artery. The ophthalmic artery ſup. 
plies not only the eye itſelf, i. e. the globe, but it ſup. 
plies alſo all the apparatus, if I may ſo call it, of the 
eye, i. e. the muſcles, the lachrymal gland, the eye. 
lids, and even the, forehead and noſe. 

1ſt, It ſends a great branch, which leaves the oph. 
thalmic artery, and takes its own courſe outwards and 


upwards along the eye, to ſupply the lachrymal gland 
where it 1s exhauſted. 2d, The ophthalmic ſupplies 1 
the eye itſelf, both by that artery which enters into 4 


the centre of the optic nerve, called arteria centralis 


retinæ, and alſo by other arteries which are named 
the ciliary arteries; becauſe they go onwards to the 


fore part of the eye, where the ciliary circle is. zd, 
The muſcles are ſupplied by an artery which comes 
from the ſame place nearly with thoſe ciliary arteries, 
4th, There are two arteries which go down through 
holes in the focket into the bones and cavities of the 
noſe; and theſe, as they perforate chiefly the æthmoid 
bone, are named æthmoidal arteries. 5th, and laſt— 
ly, Thoſe arteries which go out upon the forchead and 
noſe are ſo directly from the trunk of the ophthalmic 
artery, that they muſt be regarded as the termination 
of it. This is the ſyſtem of veſſels which falls now 


to be deſcribed, and this is perhaps the beſt order 
tor the deſcription. 
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FIRST ORDER. 


I. ARTERIA LACHRYMALIS, 


Tas LACHRYMAL ARTERY is the firſt branch of the 
ophthalmic; but, in order to know its place correctly, 
we muſt firſt obſerve how the ophthalmic artery enters 
the eye. It comes off from the carotid, where that 
artery touches the clynoid proceſs; and is ſo cloſe up- 
on the proceſs, that the ſetting off of the ophthalmic 
is almoſt covered by that projection. It then dives 
under the optic nerve, and appears on the outer ſide 
of it; and as the artery goes along thraugh the orbit, 
it makes a ſpiral turn till it completely ſurrounds the 
nerve, | 

The lachrymal artery goes off from the ophthalmic 
immediately after entering the orbit *, though ſome- 
times it ariſes from the artery of the dura mater; and 
then it enters by the foramen lacerum, which is the 
next opening to the optic hole. It goes off from the 


ophthalmic about two or three lines after it has enter- 


ed the ſocket. It goes all along the outer ſide of the 
orbit, becauſe the lachrymal gland lies in the outer 
corner of the eye. When it reaches the gland, it is 
branched out and entirely expended upon it, except 
that it ſends ſome ſmall twigs forwards to the eyelid, 
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* Sometimes it goes off one or two lines before the ophthalmic 
enters the optic hole, ſometimes from the middle of the artery. 
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Of theſe vagrant branches, one twig goes to the pe- 


rioſteum of the orbit, perforates the cheek-bone,' and 
ſo geis into the hollow of the temple, inoſculating with 
the deep temporal artery; while another little branch 
goes to the tarſus of the upper eyelid, and another to 
the tarſus of the lower eyelid, and thus ends the 
lachrymal artery. 


SECOND ORDER. 


In the ſecond order are included the arteries which 
go to the eye itſelf, viz. the ARTERIA CENTRALIS RE- 
TIN, and the CILIARY ARTERIES ; of which arteries 
there is none more curious than the arteria centralis 
retinæ. 


I. ARTERIA CENTRALIS RETINA, 


Tuls artery is fo named becauſe it perforates the 
optic nerve, runs up through its very centre or axis, 
enters into the cavity of the eye through the very 
centre of the optic nerve, and ſpreads its branches al! 
over the retina. It uſually ariſes from the ophthal. 
mic artery, where it is turning in the middle of th: 
orbit over the upper part of the optic nerve *; it 
plunges into the nerve; and this artery, or rather th: 
artery and vein, both (for the vein accompanies it) 
make ſo large a canal in the centre of the optic nerve, 

that 


— 


* It may be found ariſing from the ciliary arteries, or ſometuue: 
from the muſcular, 
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that it ſtands quite open and gaping when the nerve 
is cut acroſs; and was long known to the older ana- 
tomiſts by the name of porus opticus, before the mean- 
ing of this orifice or hole was underſtood. 

When this artery arrives within the eye, it branch- 
es out moſt beautifully upon the retina. The angles 
and meſhes which this artery makes give the name of 
retina or net - like to the whole; for the pulpy part of 
the optic nerve expands into a very thin and delicate 
web which reſembles mucus. This web has all its 


ſtrength from theſe branches of the central artery. 


The branches of the artery, and the mucus-like ex- 
panſion of the nerve, lie in two ſeparate layers; and 
thence ſome anatomiſts reckon the retina a double 
membrane. 

The arteria centralis having given off ſidewiſe theſe 
innumerable branches to the retina, ſtill goes forwards, 
plunges through the ſubſtance of the vitreous humour, 
does not ſtop till it arrives at the back part of the lens, 
and is of courſe the ARTERIA CENTRALIS OCUL1, the 
central artery of the eye itſelf, This central artery 
can no more be ſeen in the adult eye than the arte- 
ries of an unprepared bone; but by injecting the 
{mall arteries of the eye of a foetus, of a ſlink Calf, or 
of any young animal, the arteria centralis oculi is 
tound to diſtribute its branches in the following way : 
As it goes forwards through the centre of the eye- 
ball, it gives off its delicate arteries from ſide to ſide, 
which go along the partitions of the vitreous humour 
(for the vitreous humour is divided everywhere by 
membranes into ſmall honeycomb-like cells), Theſe 
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croſs arteries inoſculate with thoſe of the retina, anq 
are plainly the arteries which ſecrete and ſupport the 
vitreous humour. The central artery flops when it 
comes to the back of the lens: it is ſcattered in a ra. 
diated form, as if by the refiſtance, into a great many 
branches. "Theſe branches go round all the capſule 
of the lens, and meet again on its fore part; where, 


uniting into one or more ſmall arteries, they paſs on. 


wards into the opening of the pup?l, and help to form 


that membrane which in the foetus ſhuts out the 


light, protects the eye, and vaniſhes very gradually, 


So the arteria centralis retinæ paſſes firſt through : 
the centre of the optic nerve; next through the cen- 


tre of the vitreous humour ; next, after going round 


the capſule of the lens, it paſſes through the poſterior 3 
chamber of the aqueous humour, and terminates in : | 
the centre of the pupil. But as theſe laſt arteries, ® 
viz. of the pupil, vaniſh ſoon after birth, we may con- 
ſider the central artery as ending in inoſculations f | 
with thoſe arteries, which coming upwards along the 
fides of the eye along with the retina, form a ſtrong : | 


circle of arteries at the root of the ciliary proceſs, 


2. ARTERIZ CILIARES. 


Tux ciliary circle is known, upon looking outwardly. 

at the eye, by that white line which borders the iris, 

and ſeparates the iris or coloured part of the eye from a 

the white or colourleſs part. That circle marks the 

place where there is a great concourſe of arteries. The 

corpus ciliare, or ciliary body, is the part "eu _ 
| ths 
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the eye which lies flat upon the fore part of the vi- 
treous and cryſtalline humours, which is like a ſe- 
cond iris behind the firſt, which is extremely vaſcu- 1 
lar, and correſponds with the ciliary circle without. 1 
This corpus ciliare is radiated (that is a conſequence [ | 1 
of the peculiar order and arrangement of its veſſels, | 
which run in rays from the ciliary circle, z. e. from 
the circumference towards the centre). Theſe radii 
coming from the ciliary circle are called the ciliary 
proceſſes ; ſo that the ciliary circle, corpus ciliare, 
and ciliary proceſſes, are all parts of the ſame vaſcu- | 
lar organ. This is the part of the eye to which all | bi i] 
thoſe arteries go which are next to be deſcribed. 1 

1. Two arteries of conſiderable ſize go off from 
the ſides of the ophthalmic artery: theſe go along the 
fides of the optic nerve; they go towards the ball 
of the eye; and the one on the outer fide of the eye 
is named EXTERNAL CILIARY ARTERY, that on the in- 
ner fide of the optic nerve is named the INTERNAL 
CILIARY. i 

2. Theſe two divide themſelves again into two ſub- [14 
ordinate branches : one of them as ſoon as it touches By | 
the eye, that 1s, juſt beyond the implantation of the 
optic nerve, enters its ſubſtance, and is ſpread out on [1 
its choroid coat in a great number of branches, which 
are named CILIARES BREVES, the ſhort ciliary arte- | 
nes: the other goes further forward upon the eye be- 
tore it enters, and even after it enters it ſtill goes for- 
wards to the very fore part of the eye before it divides; 
hence named CILIARES LONG. | 

3. The ANTERIOR CILIARY ARTERIES are ſome 
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ſmall and uncertain branches, which come ſometime: 
from one ſource, ſometimes from another, but mg 
commonly from the muſcular branches ; and they go | 
along with the muſcles, and conſequently enter the | 
eye at its fore part juſt where the recti muſcles are 
inſerted. But, though ſmall, theſe anterior Clliary 1 
arteries are of conſiderable number. | 

From the places at which theſe ſeveral arteries en. 
ter the ball, one might gueſs a priori how they will 4 
be diſtributed through its coats. I 

Firſt, The ſhort ciliary arteries do not all of them b 
ariſe from the ciliary trunk; but of this great num J 


ber of very ſmall arteries, many ariſe from the mui. e 
cular branches. As ſoon as they touch the eycball, WM b 
they enter into it near the inſertion of the optic nerve, 3 __ i 
paſs through the ſclerotic coat (leaving for its nou- WW «r 
riſhment a few twigs) ; they divide ſo, that juſt after e 
they have entered, we can count twenty-five or thir- n 


ty all round the root of the optic nerves, which go 
forwards in a radiated form, and are completely dif- M 


fuſed upon the choroid coat, which they cover with n 
an inner membrane, or rather tiſſue of veſſels, named 1 W : 
tapetum, or tunica Ruyſehiana. This coat of vel- > 
ſels lines the choroid all the way forward to the lens, ll il 
goes ſtill onwards to the fore part of the lens; and » 
then turning down upon the lens at right angles, it 
meets with the anterior veſſels, and forms the ciliary 7 
circle, and the ciliary proceſſes or radii, which are 
about thirty; ſo that the ſhort ciliary arteries having 
formed about thirty branches in entering at the back 
part, they now terminate by a like number at the fore al »! 
part, of the eye. A few twigs go ſtill forward upon n 


the 
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the uvea and iris, ſo as to make a very important con- 


nection of all the vaſcular parts of the eye. 

Secondly, The LonGER CILIARY ARTERIES enter 
the ſclerotic a little further forward, penetrate at a 
greater diſtance from the optic nerve, they penetrate 
the ſclerotic a little before its middle ; but {till they 
continue entire, or they give but very ſmall branches. 
When they approach the ciliary circle, they divide 
into two or three long arteries, which go off at right 
angles, embracing a correſponding quarter of the 
ciliary circle: from theſe arms their branches meet 
each other, and are now joined both by the ſhorter 
ciliary arteries and by the anterior ciliary arteries ; 
by which conjunction an arterial circle is formed, 
which correſponds with the outer circle of the uvea, 
and is called the 0UTER CILIARY CIRCLE : this again 
ſends radii of veſſels, perhaps thirty, inwards, which 
meeting form a ſecond circle, the INNER ciLlaky 
CIRCLE. 

Thirdly, The anterior ciliary arteries again enter 
the eye at its fore part, and immediately unite with 
theſe, as has juſt been explained; they help to form 
the ciliary circle, which is the great conjunction of 
l the internal veſſels of the eye. 


THIRD ORDER. 


Ix this order are included the MuscuLAR ARTERIES, 
which are the leaſt regular of all the branches of the 
ophthalmic artery. From one or other branch of the 

Vol. II, os fs ophthalmic 
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ophthalmic there generally ariſe two muſcular arte. 
ries ; the one for the upper, the other for the tower 
muſcles. 4 


I. ARTERIA MUSCULARIS SUPERIOR, 


THE UPPER MUSCULAR ARTERY conſiſts of ſmall 4 
twigs, which go chiefly to the levator palpebræ and 3 b 
rectus ſuperior; and theſe, though they ſometimes « 
ariſe as two ſmall twigs from the ophthalmic artery 
itſelf, yet in general they come off rather from that 
artery which, as it goes out by the ſupra-orbitary hole, 
is named the ſupra-orbitary artery. Theſe muſcular 4 
branches of the ſupra-orbitary, then, ſupply che up- 
per muſcles of the eye, as the levator palpebræ, the 
obliquus major, the rectus ſuperior, and the ſclerotic | 


or outer coat of the eye. 
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2. ARTERIA MUSCULARIS INFERIOR. 
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Tux LOWER MUSCULAR ARTERY is very generally 
an independent artery, and pretty large. It comes 
off from that part of the ophthalmic artery where it 
is giving off the ciliary arteries. This muſculach 
branch is large enough to giye off ſometimes the arte- | 
ria centralis retinæ, and often ſome of the ſhort cili- 
ary arteries ariſe from it ; it is ſo long as even to reach? 
the lower eyelid. The muſcles which it ſupplies are 
all thoſe which lie on the lower part of the eye, as, 
the deprimens oculi, abducens oculi, obliquus mi- 
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nor. It alſo gives variable twigs to the ſclerotica, tho 
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optic nerve, the perioſteum of the orbit, and fbme- 
times to the adnata and lower eyelid. 


FOURTH ORDER. 


Tux ſet of arteries which ſtand next in order are 
thoſe which go down into the noſe through the æth- 
moidal bone, whence they are named æthmoidal ar- 
teries. The æthmoidal arteries are, like the other 
hranches of the ophthalmic, pretty regular in their 
deſtination, but far from being regular in the manner 
in which they ariſe, 


I. ARTERIA ZTHMOIDALIS POSTERIOR, 


THz POSTERIOR ATHMOIDAL ARTERY is {o named 


becauſe it paſſes through the poſterior of two holes 
which are in the orbit at the joining of the æthmoidal 
with the frontal bone *. It is an artery by no means 
regular in its place, coming ſometimes from the oph- 
thalmic trunk, ſometimes from the lachrymal artery, 
rery rarely from the ſupra-orbitary artery. It is of 
no note: it is the ſmaller of the two æthmoidal arte- 
ries; it goes through its hole, and is ſcattered upon 
the bones and membranes of the noſe. While it is 
ciculating its twigs among the ethmoidal cells, it 

T t 2 inoſculates, 


* In deſcribing the full, theſe are named the internal orbitary 
holes. 
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inoſculates, of courſe, with the naſal arteries of the 
external carotid. 


2. ARTERIA XTHMOTDALIS ANTERIOR. 


Tuz anterior æthmoidal artery is rather more 
regular and more important; it paſſes through a larger 
hole, and 1s itſelf larger; it comes off more regularly 
from the ophthalmic trunk, and it goes not down in. 
to the noſe, but upwards into the ſkull. 

The ophthalmic artery, much exhauſted by giving 
off many branches, has riſen over the optic nerve, has 
completed its ſpiral turn, and has juſt got to the in- 
ner corner of the eye, where the æthmoid hole is, 
when the anterior æthmoid artery ariſes from it. It 
ariſes juſt behind the pulley of the upper oblique mul. 
cle, plunges immediately into its peculiar hole, and, 
paſſing along a canal within the æthmoid bone, it 
merely gives twigs to the frontal and æthmoidal fi- 
nuſes, and paſſes up by one of the largeſt holes in the 
cribriform plate of the æthmoid bone. When with- 
in the ſkull, it is under the dura mater, betwixt it 
and the bone; it goes to the dura mater and to the 
root of the falx, and ſome of its delicate twigs turn 
downwards again into the noſe, through the ſmall 
holes of the cribriform plate accompanying the 
branches of the olfactory nerve. 


FIFTH ORDER. 


Tux fifth order of arteries is very numerous, in- 


cluding all thoſe which ſend their twigs outwards up- 
on 
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oa the face. They are the ſupra-orbitary artery, the 


artery of the upper eyelid, the artery of the lower 
eyelid, the artery. of the forehead, and the artery of 
the noſe. 


I. ARTERIA SUPRA-ORBITALIS. 


Taz ſupra-orbitary artery is ſo named from its 
emerging from the ſocket by that notch in the ſuper- 
ciliary ridge which we call the ſupra-orbitary hole. 
It comes oft from the ophthalmic artery at the place 
where it gives off the ciliary and lower muſcular ar- 
teries : it ſo often gives off the arteries which go to 
the upper muſcles of the eye, that ſome have named 
it the ſuperior muſcular artery. It paſſes onwards, 
giving twigs to the levators of the eye and of the eye- 
lid, and to the upper oblique muſcles, and to the pe- 
rioſteum ; and before it arrives at the ſupra-orbitary 
hole, it divides into two twigs; of which one lies deep, 
and ſupplies the perioſteum of the forehead, inoſcu- 
lating with the temporal artery ; the other lies more 
ſuperficial, but {till is covered by the orbicularis and 
corrugator ſupercilii, to which muſcles it gives all its 
branches. 


2, ARTERIAZ PALPEBRALES. 


Tux two PALPEBRAL ARTERIES ariſe from the oph- 
thalmic after it has paſſed the tendon of the obliquus 
ſuperior, when it has in a manner emerged from the 
ſocket, and is lying at the inner angle of the eye: 
there it commonly gives off two ſmall arteries, one to 
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the upper and one to the lower eyelid ; and often the 
two ariſe by one trunk. 

ARTERIA PALPEBRALIS INFERIOR.—The AkTERr 
of the LOWER EYELID is the branch of the two which 
goes off the firſt; but it is the ſmaller and leſs regu- 


lar of the two. Its twigs go one to the union of the 


two tarſal cartilages, to the caruncula lachrymalis, 
and to the adjoining part of the adnata ; another goes 
deeper, viz. to the lachrymal ſac, and even into the 
zthmoid cells; and a third twig runs along the mar- 
gin of the tarſus, named tarſal artery, ſupplying the 
Maibomian glands. 

ARTERIA PALPEBRALIS SUPERIOR,—The Ax TRY 
of the urPER EYELID ariſes along with the lower 
palpebral or near it; it gives few branches; one 
keeps to the angle of the eye, and ſupplies the or- 
bicularis oculi, the caruncula, and the tunica con- 
junctiva; another having pierced the fibres of the ob- 
lique muſcle, runs along the borders of the tarſus, 
inoſculating with a fimilar branch of the lachrymal 
artery, and forming an arch along the upper tarſus a3 
the other does below. 


3. ARTERIA NASALIS. 


Tux NASAL ARTERY goes off at the edge of the or- 


bit, riſes over the lachrymal ſac, and over the liga- 


ment of the eyelids ; it firſt gives a twig upwards to 
the root of the frontal muſcle; then another goes down 
over the lachrymal fac, and after giving branches to 
the ſac, goes to the orbicularis muſcle, and inoſcu- 


lates with the infra-orbitary artery ; and laſtly, the 
| | moſt 
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moſt remarkable branch of this artery, from which 
indeed it has its name, runs down upon the fide of the 
noſe, making a beautiful, net-work, and inoſculating 
with the laſt branch of the labial artery which runs 
up to meet it“. This is quite a cutaneous artery; 
many of its twigs go to the (kin ; it is felt beating 
ſtrongly; it was often opened when arteriotomy was 
more regarded than it is now. 


4. ARTERIA FRONTALIS, 


THE FRONTAL ARTERY is now to be diſtinguiſhed 
from the ſupra-orbital ; for the ſupra-orbital riſes deep 
in the ſocket, emerges by the ſupra-orbitary hole, 
paſſes along chiefly betwixt the bone and muſcles, 
and makes no remarkable figure upon the face ; while 
this, the frontal artery, 1s larger, keeps chiefly upon 
the ſurface of the muſcles, is quite ſubcutaneous, has 
nothing to do with the ſupra-orbitary hole, and 
riſcs beautifully upon the forehead. It is a delicate 
and flender artery, not ſo large as the naſal, and looks 
like one of its branches; it gives off firſt a branch to 
the eyelids, named ſuperciliary artery, which ſup- 
plies the root of the frontal and the upper part of the 

orbicularis muſcles ; it ſends an aſcending branch 
which dives under the frontal muſcle, and belongs 

chiefly 
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Some of its branches abſolutely penetrate the cartilages of the 
Loſe, and ſo get acceſs te the Schneiderian membrane, and ſupply it 
with blood. | 
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chiefly to the os frontis and pericranium. This j: 
the little artery which often makes a perpendicular 
groove in the os frontis. The chief branch of the ar. 
tery continues ſubcutaneous, is felt beating along the 
forehead, belongs chiefly to the ſkin of the forehead 
and to the hairy ſcalp, and mounts to the top of the 
head, to the place of the fontanelle, where it has free 
inoſculations with the temporal artery. 

This laſt branch 1s the end of the ocular or ophthalmic 
artery, of which the branches are ſo irregular in their 


origin, that the moſt diligent anatomiſts have declined 


that part of the deſcription, and yet have arranged 
the branches upon that ſcheme, viz. the points from 
which the ſeveral twigs ariſe: whereas I have thought 


it more prudent, ſince the branches are regular in re- 


ſpe& of the parts which they ſupply, to arrange them 


according to thoſe parts, viz. the lachrymal gland, 


the eyeball, the muſcles, the æthmoid cells, the face; 
an order which alſo very nearly correſponds with the 
order in which the arteries ariſe. The learning and 
remembering theſe arteries, it is right to acknow- 
ledge, is a taſk more difficult than uſeful ; more fuit- 
ing the ſevere anatomiſt, than the practical ſurgeon ; 
who yet, if he do his duty, will learn all ; and as he 
learns much, muſt expect to forget much, 


— —— 
CONCLUSION. 


Brok I leave this difficult ſubject, I ſtop one mo- 
ment to explain a point which might leave ſome con- 
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fuſion in the reader's mind; and it regards thoſe lit- 


tle arteries chiefly which belong to the membranes of 


the brain. 

It is of great importance in ſtudying the brain, ta 
know the manner in which its membranes are con- 
netted with it; and it is eſpecially to be remarked, 
that the internal ſurfaces, or, in other words, the ca- 
vities of the brain, need to be ſupported, nouriſhed, 
and ſupplied with blood as much as the external ſur- 
face; and that for this end the pia mater turns in- 
wards and lines all the cavities of the brain. | 

At different points the pia mater and its arteries take 
various forms, and are called RETE MIRABILE, VELUM, 
or CHOROID PLEXUS, according to that form. 

The RETE MIRABILE has already been explained, as 
being that diviſion and reunion of the branches of the 
carotid artery by which the force of the aſcending 
blood is broken before it enters the brain. In many 
of the lower animals this proviſion of Nature is moſt 
curious and particular ; but in Man it would appear, 
that the erect poſture in which he walks, the contor- 
tions of the carotid artery as it enters the ſkull, the 
manner in which it lies in the cavernous ſinus, and, 
finally, the minute diviſion which it undergoes by 
ſpreading over the pia mater before it enters the 
brain, are ſufficient. In Man there 1s not the ſmalleſt 
veſtige of a rete mirabile ; and whenever we find a 
rete mirabile deſcribed in Man (as often it has been 
deſcribed), we find invariably that it means no more 
than the plexus of delicate veſſels which go out from 


the firſt twigs of the carotid artery, either to ſupply 
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the membranes or to enter into the cavities of the 1 f 
and accordingly we find theſe authors calling it . 
beautiful beginning of a rete mirabile;“ « ap . 
fect rete mirabile, &c. 3 
The vELum, as it is called, is that netted form if 
which the pia mater aſſumes often about the baſis of 
the brain, whenever the ſmaller arteries are numerous; 
for the inoſculations of the arteries are like a net-work: 
the arteries, full of blood or of injeQion, are opaque ® 
and are very apparent; while the membrane upon 
which they run is lucid, diaphanous, and is ſcarcely 


ſeen. A velum or net of this kind appears on every YN 


ſmooth and uniform ſurface of the baſis of the brain; 
but the moſt remarkable of all is that which lies be. 


twixt the brain and the cerebellum. It is named ve. 


lum interpoſitum ; and at this place infinuates itſelf E | 
(betwixt the brain and the cerebellum) into the back . 
part of the lateral ventricles, where it coyers the nates, 
teſtes, and pineal gland. 


The PLEXUS CHOROIDES again is merely another va- 
riety or form of the pia mater. The great choroid 7 


plexus is a membrane which lies upon the bottom of 
each lateral ventricle : it is netted and extremely vaſ- 
cular, not unlike the chorion of ſome animals, whence 
it is named. It conſiſts partly of arteries, but chiefly 2 
of veins ; it conveys ſome blood to the internal ſurfa- Þ 
ces of the brain, but returns much more. : 

But although the choroid plexus of the two lateral 


ventricles be the chief one, the third and the fourth 2 
ventricles have each their plexuſes or vaſcular webs. 


The chief points by which theſe vaſcular webs of the 
vi 
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la mater enter are by the anterior and poſterior 
horns of the lateral ventricles ; at which points, and 
indeed at all the lower parts of the brain, the ventri- 
cles muſt be conſidered as ſhut, ſince theſe vaſcular 
' linings, as they enter, adhere on all ſides: but may 
alſo be conſidered as open, ſince they admit theſe 
membranes, fince they are ſhut only by their flight 
adhefion, and may be opened by pulling the parts 
gently aſunder. 

This, then, is a general explanation of that vaſcular 
part of the pia mater which covers all the baſis, and 
lines all the cavities, of the brain. It is one continu- 
ous membrane, under the yarious titles of rete mira- 


bile, which ſome older anatomiſts uſe ; of velum, a 


name chiefly repeated by Haller; and of plexus cho- 
roides, a name univerſally uſed for that net-work of 
reſſels which lies out upon the floors of the ventricles. 
Afterwards it ſhall. be ſeen how greatly a knowledge 
of theſe inflections contributes to the right underſtand- 
ing of the brain and its parts and cavities, 
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CHAP, IL 
OF THE ARTERIES OF THE ARM, 


| of ſubclavian arteries ariſe from the arch of the 
aorta, The left ſubclavian ariſes from the extremity 
of the arch, and juſt where the aorta 1s turning down 
towards the ſpine. It is longer within the thorax, 
runs more obliquely to paſs out of the cheſt, receives 
in a leſs favourable direction the current of the blood. 
But the right ſubclavian ariſes from the aorta by that 
artery which is called the ARTERIA INNOMINATA ; for 
it is an artery which can have no name, being neither 
the carotid nor the ſubclavian, but a trunk common 
to both. It is large, riſes from the top of the aortic 
arch, receives the blood in the moſt direct manner; 
from which phyſiologiſts have deduced thoſe conle- 
quences which have been already explained “. 

The artery of the arm, as it goes along, changes its 
name according to the parts through which 1t paſles. 
It is named ſubclavian within the breaſt, axillary in 
the arm-pit, brachial as it goes down the arm, and 

when 
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* Douglas ſays the left is ſhorter, which I can by no means un- 
derſtand. 
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when it divides at the bending of the arm its two 
branches are named the radial and ulnar arteries, af. 
ter the radius and ulna, along which they run, until 
at laſt they join to form vaſcular arches in the palm of 
the hand. . 

Nature has thus arranged and divided the parts of 
this artery; and the ſtudy of its branches becomes 
eaſy to thoſe who will firſt condeſcend to obſerve this 
ſimple arrangement and the parts through which it 

iſt, While the artery is within the breaſt, it 
lies tranſverſely acroſs the root of the neck; it ſupplies 
the neck, the breaſt, the ſhoulder; it gives all its 
branches upwards into the neck, or downwards into 
the breaſt : upwards it gives the vertebral to the in- 
ſide of the neck (if I may uſe an expreſſion which 
cannot now be miſconceived) ; the cervical, which 
goes to the outſide of the muſcles of the neck; the 
thyroid, which goes to the thyroid gland. While it 
gives off from its oppoſite fide downwards, and into 
the cheſt, the mammary, which goes to the inner ſur- 
face of the breaſt; the upper intercoſtal artery which 
ſerves the ſpace betwixt the uppermoſt ribs; the me- 
diaſtinum and pericardium ; and even the diaphragm, 
though far diſtant, receives branches from this mam- 
mary artery. 

2. When the artery, having turned over the ſloping 
part of the cheſt, glides into the axilla, and lies deep 
there. betwixt the ſcapula and the thorax, what parts 
can it ſupply, or what veſſels can it give off, but ſcapu- 
lar and thoracic arteries? Its branches accordingly 
are three or four ſlender arteries to the thorax on 
one hand, named the four thoracic arteries, which give 
twigs 
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twigs to the glands, the pectoral muſcles, and th, 
breaſt or mamma; and on the other hand it gives off 
firſt great anticulne arteries which ſurround the joint, 

and ſtill great ſcapular arteries which ſurround the 
ſcapula, and nouriſh all that great maſs of fleſh which 
lies upon it. 

3- But when this artery takes the name of the hy. 
meral artery, and paſſes along the arm, it muſt be 
ſimple, as the arm is ſimple ; for it conſiſts of a bone 
of one maſs of muſcles before and another behind: 
the artery of courſe runs along the bone undivided, 
except that it gives off one branch, which runs paral. 
lel along with the main artery, and which running 
deeper among the fleſh, is named muſcularis or pro- 
_ funda. 

4. When it divides at the bend of the arm, it is to 
go into the forearm in three great branches. In 
wounds thus low, all danger of looſing the arm from 
wounds of the artery, unleſs by the groſs ignorance 
or fault of the ſurgeon, is over: we do not attend ſo 
much to the parts which it ſupplies, or, in other 
words, to its inoſculations, as to the parts againſt 
which the great branches lie. We obierve here, as 
on all occaſions, the artery ſeeking protection, and 
running upon the firmeſt parts: its three branches now 
paſs; one long the radius, another along the ulna, z 
third along the interoſſeous membrane. 

5. In the palm of the hand we find the artery {till 
following the order of the bones; and as the carpal 
bones are as a centre or nucleus, upon which the 
metacarpal and finger-bones ſtand like radii, the 
palmar artery forms a complete arch, from which all 
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the fingers are ſupplied by arteries, going out in a ra- 
diated form. | | | 

Of all theſe ſubdiviſions the ſubclavian artery is 
that which ſeems the leaſt important to know ; and 
yet without a perfect knowledge of it, how ſhall we 
underſtand many important arteries of the neck or 
ſhoulder ? How ſhall we underſtand the anatomy of 
the greateſt of all the nerves, viz. the ſympathetic nerve 
which twiſts round it ? How ſhall we judge rightly of 
tumours near it, or of aneuriſms which ſo often mount 
along this artery from the arch of the aorta until 
they are felt here Of the ſecond divifion of the 
artery, Viz. Where it lies in the axilla, the impor- 
tance is moſt unequivocal; ſince every attempt to ſtop 
hæmorrhagies, by compreſſing this artery, requires a 
knowledge of it; fince every full bleeding wound 


ledge ; fince every tumour that 1s to be cut out opens 
ſome of its branches; ſince we cannot cut out a can- 
cerous breaſt, or the glands which ſhould be taken 
along with it, without cutting the thoracic arteries.— 
Next the artery of the arm, ſimple as it is, intereſts 
us greatly. It is this fimple artery which 1s hurt in 
aneuriſms ; it is its delicate, I had almoſt ſaid capil- 
lary, branches, which are to eſtabliſh a new circula- 
tion, and to ſave the limb. We are now indeed paſt 
all fear of loſing the limb for want of blood (the con- 
tinual ſucceſs of our operations having eſtabliſhed this 
point) ; yet it is moſt intereſting to obſerve the ex- 
treme ſmallneſs of theſe branches, as an aflurance to 
us in other caſes of danger ; though I do indeed be- 
lieve, that there cannot in any fimple wound in any 
limb 


near this place alarms us, and requires all our know- 
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limb be the ſmalleſt danger from this much dreaded 
obſtruction of the blood. 

The arteries of the forearm are more intereſtin 
ſtill; for if we will be ſo ſelfiſh as to conſider the diff. 
culties of the ſurgeon merely, wounds of the arteries in 
the forearm are very diſtreſſing. Thoſe arteries lie 
deep among the muſcles, drive their blood (when 
wounded) through all the arm, and either occaſion a © 
difficult and moſt painful diſſection, or cauſe a deep 
and gangrenous ſuppuration ; ſo that whether the ſur. 
geon be ſo dexterous as to ſecure the arteries, or ſo th. | 
mid as to leave the arm in this woeful condition, the 
patient is to undergo ſuch ſufferings by pain, or by a 
long diſeaſe, as muſt intereſt us greatly. | 

The arteries even of the wriſt and hand, though 5 
ſmall, are important. The difficulty of managing 
wounds of theſe arteries ſtands but too often record- 
ed in all kinds of books for us to doubt the fact. It 
many have died after frequent bleedings from theſe 
arteries, though under ſkilful hands, what ſhould we 
not ſubmit to in the way of ſtudy and labour to ac- 
quire and to retain a knowledge of theſe arteries ; 
fince by that alone every thing that is ſurgical in tu- 
mours, aneuriſms, amputations, is well or ill perform- 
ed according to our degree of knowledge ; and lince, 
according to our degree of knowledge, we are diſen- 
gaged in our minds, and have free poſſeſſion of our 
judgment, to do any thing which may be required: 
In ſhort, as we proceed along this artery, we ſhall not 


fail to perceive that each diviſion of it riſes in impor- 


tance ; or at leaſt, that if wounds about the axilla be 
more dangerous, they are proportionably rare; 8 
| 1 
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if accidents about the wriſt or hand he leſs dangerous, 
they are, however, more frequent, ſo as to delerve 
every degree of attention. 


OF THE SUBCLAVIAN ARTERY. 


Tuis artery is ſo named from its paſſing under the 
clavxicle by which it is protected; and we include 
under this diviſion all that part of the artery which 
lies betwixt the arch of the aorta and the outſide of 
the clavicle, where the artery comes out upon the 
cheſt. Here the artery is of a very great ſize; it lies 
directly acroſs at the top of the cheſt and root of the 
neck; and like a cylinder or axis, it gives its branches 


directly upwards and directly downwards to the 


throat, to the neck, and the parts within the cheſt. 
Upwards it ſends the vertebral, the thyroid, the cer- 


vical, and all the humeral arteries; downwards it 


ſends the upper intercoſtal artery, and alſo the inter- 
nal mammary, which, beſides its going along the in- 
ner ſurface of the cheſt, gives branches to the pericar- 
dium, mediaſtinum, thymus, and other parts. 


I. ARTERIA MAM MARIA INTEBRNA. 


THE INTERNAL MAMMARY ARTERY is the firſt 


which the ſubclavian gives off; it is of the ſize of a 
crow. quill, long, flender, its ramifications very beau- 
tiful, On each fide of the cheſt the mammary artery 
paſſes down along all the inner ſurface of the ſter- 
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: mT \ 
num, and ends at the cartilago enſiformis in numerous 


inoſculations with the epigaſtric artery; for the epi- | 
gaſtric ariſes from the femoral at the groin, juſt as 
this does from the ſubclavian at the top of the chej 
and runs upwards along the belly, as this the i 'J 
mary runs downwards along the breaſt till they meet 
each other midway. This is an inoſculation, which!“ 
fifty years ago was much noticed. Phyſiolgilts dedu. 
ced the moſt important conſequences from it, aſcri. 
bing the connection of the breaſt and womb to the 
flux and reflux, to the alternate ſtoppage and accele. 
ration of the blood in theſe veſſels; although the ſym. 3 
pathy of the breaſts and womb is plainly a connec. 
tion which Nature has eſtabliſhed upon other laws, 
upon a kind of ſympathy ſuch as we ſee everywhere 0 
in the ſyſtem, but can in no inſtance explain. J 
The courſe of the mammary and the order of its“ 
branches is this: It goes off from the lower and fore 
part of the axillary artery; it lies on the outſide f 
the membranous bag of the pleura ; and conſidering # 
the pleura as ending in an obtuſe and riſing apex, 
the mammary artery lies at firſt a little behind the 
pleura, its firſt movement is to riſe and turn with 
an arch over the top of the pleura or bag which in- 
cloſes the cavity of the cheſt; there it deſcends again, 
and paſſes betwixt the ribs and pleura ; the artery runs 
along the infide of the thorax under the middle of 
the cartilages. At the ſeventh or eighth rib the mam 
mary itſelf emerges from the thorax, and becomes an 
external artery; it firſt ſends a branch towards the 
enſiform cartilage, which plays round it, and then it 


goes to the upper part of the abdominal muſcles by 
| | two 
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wo diſtin branches, the one of which is internal, 
the other external. The internal branch goes into 
the belly or ſubſtance of the rectus muſcle, deſcends 
s far nearly as the navel, inoſculates with the epiga- 
{ric artery. The extertal branch turns off to one 
ade, goes rather to the lateral muſcles of the abdo- 
men, eſpecially to the two oblique muſcles, and it in- 
oſculates more with the lumbar arteries ; and ſo the 
mammary ends. But as it paſſes down along the 
cheſt, it gives the following branches: 

Firſt, Where it is paſſing the clavicle, bending 
to go downwards, it gives a ſmall retrograde branch 
which follows the courſe of the clavicle, and goes to 
the muſcles and ſkin of the neck &. 

Secondly, It gives an artery, or rather arteries, to the 
thymus ARTERLEZE THYMICZ. Thele are in the adult 
extremely ſmall, becauſe the gland itſely is ſo ; but in 
the child the gland is large, the upper part lies before the 
trachea, the lower part lies upon the heart, or rather 
upon the pericardium betwixt the two lobes of the 
lungs: the upper end then is ſupplied by the thyroid 
arteries; the middle part is often ſupplied by a diſtin 
and particular branch, viz. by this ARTERIA THYMICA 
coming from the mammary, but this is far from be- 
ing always fo ; the loweſt part of the gland has twigs 
icom thoſe arteries which properly belong to the me- 

ARS... dlaſtinum, 


_— 


* Sabbatier is ſo confuſed, and copies Haller ſo ill, that he miſ- 


takes this for the tranſverſalis humeri, which is really an important 
artery. | 
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diaſtinum, upon which it lies, or to the pericardium, 
or to the diaphragm. 

Thirdly, The mammary gives alſo the upper artery 
of the diaphragm, its lower artery being the fir? 
branch of the aorta within the abdomen. This up- 
per artery of the diaphragm is named An TRRIA counts 
NERVI PHRENIC1, becauſe it accompanies the phrenic 
nerve. «The phrenic nerve is paſſing from the neck 
(where it ariſes) into the cheſt, by the ſide of the ax. 
illary artery, when it receives from the mammary this 
ſmall artery which goes along with it; and this artery 
(which is ſo extremely ſmall that nothing but its re- 
gularity can give it any importance) goes down thro! 
the whole cheſt, accompanying the phrenic nerve 
over the pericardium till they arrive together on the 
upper ſurface of the diaphragm, and ſpread out there, 
This artery, as it paſſes along, gives twigs, ſmall as it 
is, to almoſt all the parts within the cheſt. 

Fourthly, The mammary gives an artery to the pe- 


ricardium, which may be called the uprER PERICAR- 


DIAC ARTERY; Which is of ſuch importance, that ge- 
nerally when it does not come off from the mammary, 
it comes from the ſubclavian itſelf, or even from the 
aorta. It belongs to the upper and back part of the 
pericardium. 

Fifthly, The pericardium has another artery from 
the mammary, which belongs to that part of the heart 


which is united to the diaphragm: it is thence named 


by ſome ARTERIA PHRENICO-PERICARDIACA. 
Sixthly, The mammary gives many ſmall arteries 
to the mediaſtinum ; for the mammary is covered on- 
ly by the ſterno-coſtalis muſcle, which is often hardly 
viſible 
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viſible in Man, fo that the artery may be ſaid to lie 
upon the pleura, betwixt it and the ribs. The me- 
diaſtinum is juſt that doubling of the pleura which 
deſcends from the ſternum to the ſpine, and of courſe 
many ſmall arteries go down from the lower ſurface of 
the ſternum along the pleura into the mediaſtinum, 
and by that to the pericardium, or even to the mem- 
brane of the lungs; for the pericardium is one inflec- 
tion of the pleura and mediaſtinum, and the covering 
membrane of the lungs is another. 

The mammary, as it goes downwards, ſends branch- 
es through the interſtices of the ribs; two twigs pals 
through each interſtice, going to the intercoſtal muſcles, 
and to the muſcles which lie upon the thorax, as the 
pectoral muſcles ; alſo to the mamma, to the obliquus 
externus abdominis, and to form loops of inoſculations 
round the ribs with the proper intercoſtal and thora- 
cic arteries. Theſe twigs paſs through the interſtices 
of the ſix or ſeven upper ribs, but at the ſeventh the 
artery itſelf comes out. They are too numerous and 
too ſmall to be either counted or named. 

Seventh, The mammary, before it terminates in the 
two branches, of which one keeps the middle and 
goes to the rectus muſcle, while the other goes out- 
wards to the oblique muſcle, as already deſcribed, 
gives about the place of the ſixth rib a branch which, 
in place of paſling out of the thorax, keeps to its in- 
ner ſurface, goes downwards along the ſeventh, eighth, 
and ninth ribs, makes its inoſculations there with the in- 
tercoſtal and other arteries, and ends in the fide of the 
diaphragm, and in the tranſverſe or innermoſt muſcle 
of the abdomen, which indigitates, as we call it, with 


the 
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the diaphragm. From this deſtination it is ſometime; 
named the RAMUs MUSCULO-PHRENICUS, 


2. ARTERIA THYROIDEA INFERIOR, 


i Tux LowER THYROID ARTERY, Whoſe branches 
l go to the neck, the ſhoulder, and the thyroid gland, 
i ariſes from the fore part of the ſubclavian artery, cloſe 
| upon the origin of the internal mammary. It is there 
| covered by the root of the maſtoid muſcle. It buds 
ont from the root of the great axillary artery, in the 
form of a ſhort thick ſtump, which immediately di- 
| vides whip-like into four ſmall and ſlender arteries, 
| 1. The main branch of this artery is again named 
| the ramus thyroideus arteriæ thyroideæ. This 
thyroid artery is the firſt great branch; it does not 
x aſcend directly, but moves a little inwards towards 
| the trachea, from which the root is a good deal re- 
moved; it bends behind the carotid artery, is tortu- 
ous, aſcends by the ſide of the trachea till it touches 
the lower lobe of the thyroid gland ; it ſpreads upon 
i it like a hand, inoſculates very freely with the upper 
thyroid artery, and nouriſhes the gland, This branch 
moreover gives ſome twigs upwards to the lower con- 
ſtrictors of the pharynx and to the œſophagus; but its 
chief arteries, beſide thoſe which plunge into the 
gland, are its TRACHEAL ARTERIES. Theſe tracheal 
arteries, two or three in number, are reflected along 
| the trachea, turn down with it into the cheſt, and ar- 
1 rive even at the bifurcation of the trachea, where, in- 
5 oſculating with the intercoſtal arteries, they form 32 
moſt beautiful net-work. 
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2. The aſcending thyroid artery, or thyroidea 
aſcendens, is a ſmall and delicate branch, which 
lies pretty deep, going off rather from the back part 
of the artery; it ſupplies all the deep parts of the 
neck, and even penetrates the vertebrz ; it lies deep; 
it ſoon divides into an irregular number of branches ; 
the artery keeps almoſt cloſe to the naked vertebræ, 
lying under moſt of the muſcles ; its general ten- 


dency is upwards, ſurrounding the neck in a ſpiral 


form. Its chief twigs are, firſt, ſome which go to- 
wards the ſurface, i. e. to the muſcles which lie over 
the artery, as to the ſcalenus, the maſtoid muſcle, the 
levator ſcapulæ, and the ſplenius; and twigs of this 
artery play over the rectus capitis and the anterior 
ſurface of the vertebræ, and attach themſelves to the 
eighth pair of nerves, and to the ganglion of the 
ſympathetic nerve. Its deeper arteries again go to 
the intertranſverſarii and other muſcles which lie 
cloſer upon the neck; and theſe are the branches 
which paſs in through the intevertebral holes, and pe- 
netrating the ſheath of the ſpinal marrow, and fol- 
lowing its nerves, inoſculate with the ſpinal arteries. 

3. The tranſverſe artery of the neck, or tranſ- 
verſalis colli, is an artery of the ſame kind with 
the laſt, viz. chiefly deſtined for the muſcles, but more 
ſuperficial, It paſſes obliquely round the neck out- 
wards and upwards, goes under the trapezius muſcle, 
and covered by it ſends branches as far as the occiput. 
Its twigs are diſtributed thus: Firſt to the maſtoid 
muſcle and to the ſkin ; next to the trapezius, leva- 


tor ſcapulæ, and ſplenius ; then a long branch paſs- 


ing obliquely upwards over the ſplenius, and under 
cover 
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cover of the trapezius, gives twigs to thoſe muſcles, 
and ends in inoſculations with the lower branches of 
the occipital artery ; and laftly, another branch goes 
downwards towards the ſcapula and ſhoulder, 

4. The laſt branch of this artery is the TRANsVERSA. 
LIS HUMERI1; an artery ſo important in its deſtination, 
and ſo irregular in its origin, and fo frequently ariſing as 
a diſtin and particular branch, and having ſo little 


relation to theſe trivial branches of the thyroid artery, 
that I ſhall deſcribe it by itſelf. 


3. ARTERIA VERTEBRALIS. 


Tus vertebral artery ariſes next from the upper 


part of the ſubclavian artery; and running upwards 


and backwards but a little way, it plunges into the 
hole deſtined for it in the vertebræ; and it has been 
already deſcribed through all its courſe both within 
the bony canal and within the brain. 


4. ARTERIA CLAVICALIS PROFUNDA., 


Taz deep cervical artery comes next in order; 
it is generally the leaſt important of all the branches 
from the ſubclavian artery, and the leaſt regular in its 


place. It often comes from ſome other branch, and 


often it is entirely awanting ; its courſe reſembles a 
good deal that of the tranſverſalis colli, i. e. it goes 
to the deepeſt muſcles of the neck, and to the verte- 
brz, and ends about the occiput ; it uſually ariſes from 
that part of the ſubclavian artery where it is juſt go- 


ing to paſs, or has already paſſed, through betwixt 
the 
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the ſcaleni muſcles. Its branches are few in number, 


it gives branches to all the ſcaleni muſcles ; others 
alſo which-play over the anterior ſurface of the verte- 
bree and the deep muſcles of the neck, as the ſpina- 
lis colli, intertranſverſarii, the root of the ſplenius 
and trachelo-maſtoideus ; the complexus alſo receives 
a branch, which uſually inoſculates with the occipital 
artery. 


5. ARTERIA CERVICALIS SUPERFICIALIS, 


THE SUPERFICIAL CERVICAL ARTERY is till leſs 
regular, being very often ſupplied by the thyroid. Its 
courſe is directly the reverſe of the laſt, running ra- 
ther outwards and downwards, or, in other words, 
belonging rather to the ſhoulder than to the neck. 
The ſubclavian artery has got from under the muſ- 
cles, and has paſſed the ſplenii a little way before it 
gives off this ſuperficial cervical. This artery imme- 
diately attaches itſelf to the plexus of the brachial 
nerve, and is indeed hidden in the plexus: its firſt 
branch is given to the plexus, but its next and chief 
branch goes acrols to the top of the ſhoulder ; it ſends 
branches to the levator ſcapulz, trapezius, and even 
to the ſkin ; while a deeper branch goes to the ſple- 
nius and complexus, where theſe muſcles ariſe in the 
neck; and when this artery is large, it ſends branches 
along the margin of the ſcapula, which go even to the 
ſerratus major, rhomboides, latiſſimus dorſi, &c. 


— — — —  — —  —  — 


AFTER enumerating theſe jarring names; I perceive 
the neceſſity of arranging once more thoſe arteries 
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which go the neck. Let the ſtudent then. obſerys, 
1, That the vertebral artery goes to the brain, that 
the cervical arteries belong to the muſcles of the 
neck. 2. That the thyroid gives two arteries to the 
neck, the thyroidea aſcendens and the tranſverſal; 
colli. 3. That when a ſecond, ſet of arteries for the 
neck begins to be enumerated, the name is changed; 
that of colli is dropped, and that of cervicis adopted. 
4. That as there are two branches of the thyroid go. 
ing to the neck, viz. the aſcending thyroid and the 
tranſverſalis colli, there are alſo two entire arteries 
going to the neck, and which come off immediately 
after the thyroid, viz. the cervicalis profunda more 


conſtant, and the cervicalis ſuperficialis which is leſs 
regular, 


6. ARTERIA INTERCOSTALIS SUPERIOR. 


Tax UPPER INTERCOSTAL is given to ſupply the 
intercoſtal ſpace betwixt the two uppermoſt ribs, 
becauſe the aorta which gives out all the other inter- 
coſtals, regularly one for each rib, does not begin to 
give them off till after it has made its turn down- 
wards ; of courſe it leaves the two upper ribs without 
arteries. To ſupply this, then, is the meaning of the 
ſuperior intercoſtal artery, which is about the ſize of a 
crow-quill, and goes off from the ſubclavian generally 
next aſter the vertebral and thyroid arteries, It comes 
from the upper and back ſurface of the ſubclavian 
trunk ; it turns downwards ard backwards, and lodges 


itſelf by the fide of the ſpine in the hollow where the 


ſpine and the firſt rib are joined, and where the firſt 
: | thoracic 
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thoracic ganglion of the great intercoſtal nerve lies. Be- 
fore it takes its place betwixt the ribs, as the intercoſtal 
of the two upper ſpaces, it ſends a branch upwards up- 
on the face of the lower vertebræ of the neck, which 
is given to the ſcalepi, to the longus colli muſcle, and 
to the nerves : next it gives off the higheſt intercoſtal 


artery for the ſpace betwixt the firſt and ſecond ribs, 


which artery divides mto two branches; one perfo- 
rates the thorax, and goes out upon the back, and 
ſupplies the muſcles which lie flat upon the back of 
the cheſt; while another branch, the proper intercoſtal 
branch, runs along betwixt the ribs. 

Next it gives off a ſecond intercoſtal artery, which 
allo has its external and internal branches, and of 
which a branch inoſculates over the third rib with 
the uppermoſt intercoſtal of the aorta. Beſides theſe, 
it gives alſo ſmall branches to the œſophagus, which 
inoſculate with the tracheal arteries; and it gives 
branches to the ſpinal marrow, which paſs into the 
canal along the holes for the nerves ; and which not 
only ſupply the ſheath, but alſo inoſculate with the 
arteries of the ſpinal marraw itſelf. 


7. ARTERIA SUPRA-SCAPULARIS. 


THE SUPRASCAPULAR ARTERY, or the ſuperior ſca- 
pular artery, is one of ſuch magnitude, is ſo different 
in ſize and deſtination from the cervical and other 
imall arteries of the neck, that it ſhould be deſcribed 
apart; though of great ſize and importance, it is yet ſo 
little known, that Sabbatier does not even deſcribe 
nor name it. 


17 2 The. 
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The SUPRASCAPULAR ARTERY very often comes off 
from the THYROID artery; in which caſe it is the 
laſt in order of all the branches of the thyroid, that 
is to ſay, the neareſt to the ſhoulder, and then it is 
named TRANSVERSALIS HUMERI, becaule of its going 
acroſs the root of the neck to the ſhoulder. Some. 
times it ariſes from the cervicalis ſuperficialis ; but 
then it is a ſmall artery, and I ſuſpect it reaches in 
ſuch caſes no farther than the tip of the ſhoulder, 
and does not deſcend to the ſcapula. Often 1 ſee 
it ariſing as a diſtin artery, large, very long, tortu- 
ous like the ſplenic artery, and almoſt equalling it 
in ſize; running acroſs the root of the neck, till at 
the top of the ſhoulder it dives under the acromion 
proceſs ; and then paſſing through the notch of the 
ſcapula, it ſupplies all the fleſh of its upper ſurface. 

The reaſon of my naming it ſupraſcapular artery, is 
its paſſing thus over the ſcapula, while another, the 
largeſt branch of all thoſe proceeding from the ſub- 
clavian artery, is named ſubſcapularis, from paſſing un- 
der the ſcapula. 

To repeat the origin then of this ſupraſcapular ar- 
tery, it ariſes ſometimes as an independant artery, 
and is ſo great, that we wonder that it does not al- 
ways do ſo: often it ariſes from the thyroid, is its 
laſt branch, and is named TRANSVERSALIS HUMERT, 
authors not obſerving that it belongs abſolutely to 
the ſcapula; very rarely does it ariſe from the cer- 
vicalis ſuperficialis ; and when it does ſo, it is ſmall : 
often in a ſtrong man it ariſes apart; and when it does 
ariſe from the thyroid or cervical arteries, it 1s ſo 

large 
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large as to anihilate as it were all the other branches 


of the artery from which it ariſes. a 

Where this artery paſſes out of the cheſt it is co- 
vered only by the root of the maſtoid muſcle; and it 
gives twigs to the maſtoid, to the muſcles which aſ- 
cend to the throat, to the ſubclavian muſcle, to the 
fat, jugular vein, and ſkin. 

Next it gives a ſuperficial branch to the ſkin, tra- 
pezius, and other ſuperficial parts about the ſhoul- 
der. 

Next it turns over the acromion preceſs, paſſes 
through the ſupraſcapular notch, with many wind- 
ings and contortions ; ſpreads itſelf over all the outer 
ſurface of the ſcapula, both above and below the 
ſpine, and is the ſole ſupraſcapular artery. The 
manner of its ſpreading is this; having paſſed through 
its hole in company with the ſupraſcapular nerve, 
the inſtant that it has paſſed the hole and begins to 
lie flat upon the ſcapula, it ſends off two branches, 
one on either hand at right angles; and of theſe one 
zoes along the upper border of the ſcapula towards 
its baſis, the other goes in the other directon towards 
the ſhoulder-joint, and circles round the upper ſide of 
the ſpine or ridge of the ſcapula. 

The main artery having firſt perforated the ſcapu- 
lar notch, and given thoſe two ſmall branches, next 
makes a ſecond perforation, viz. by paſſing under the 
root of the acromion proceſs; and then it again di- 
vides into large branches, in which it ends. The one 
branch runs all along the root or baſe of the ſpine or 
high ridge; the other branch runs nearly in the 
lame direction, but lower down, viz. nearer that edge 


where 
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where the great ſubſcapular artery runs; and with 
which, of courſe, it makes many free inoſculations. 
This artery lies ſo acroſs the neck that it may be 
cut, eſpecially in wounds with the fabre; and in a 
big man it is of ſuch ſize as to pour out a great quan- 
tity of blood. It is neceſſary for the ſurgeon to re. 
member the great ſize of this ſupraſcapular artery, 
its long courfe over the ſhoulder, at. what place it 
ariſes within the cheſt, and how it may be compref. F 
ſed. But in another ſenſe alſo it is peculiarly im. 
portant; for the fuprafcapular artery makes inofcula- ; | 
tion with the lower ſcapular artery, freer, and fuller, 
| | than in almoſt any other part of any limb. One can 
| hardly force tepid water through thoſe ſmall ar- | 
teries which ſupport the arm after the operation for 
| aneuriſm ; but the inoſculations of this ſupraſcapular 4 
Þ artery are ſo free, that often, though I have tied the 
arteries with great care, the very coarſeſt injection 
| has gone round by it; and when I defired only to in- 
ject the head, I have found the arteries of the arm en- 
1 | tirely filled. The concluſion which this leads to in 
wounds of the axillary artery is too obvious to nee 
to be any further explained, 


1 | II. OF THE AXILLARY ARTERY. 


Tas artery aſſumes the name of axillary, where it ; 
lies in the armpit or axilla. The ſcaleni muſcles be- 
ing attached to the ribs, the artery paſles firſt through 
betwixt the firſt and ſecond ſcalenus ; next it paſſes 
out from under the arch of the clavicle, where it was 

| 7 protected; : | 
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protected; then it falls over the breaſt 1 in a very ob· 
lique direction; it inclines outwards towards the axil- 
la, lies flat upon the ſlanting convexity of the cheſt, 

is covered by the pectoral muſcles, becauſe the pecto- 
ral muſcles ariſe from the clavicle, under which the ar- 
tery paſſes ; but far from being protected, it is ſo far 
expoſed as to be eaſily felt beating, and it is at this 
point only that it can be rightly compreffed. It de- 
clines ſtill outwards and downwards, till at laſt it gets 
ſo deep into the arm-pit, and ſo under the ſcapula, 
that it lies betwixt the ſerratus anticus and ſubſcapular 
muſcles. There it is rightly called the axillary ar- 
tery. In this hollow it lies ſafe, protected by the deep 
borders of the pectoral muſcle before, and of the la- 
tiſimus dorſi behind, ſurrounded with fat and glands, 
incloled within the meſhes of the plexus, or great 
conjunction of nerves, which go to the arm, ſurround- 
ed alſo by all the veins of the arm, which twine round 


it in a wonderful manner. Here it gives off the 


thoracic arteries to the thorax, and the ſcapular arte- 
ries to the ſhoulder. In ſhort, the axilla itſelf is a com- 
plicated ſtudy ; but in all that reſpects the arteries it 
may be made very eaſy and plain. But let the ſurgeon 
remember that it is only by a perfect knowledge of 
the arteries, a bold ſtroke of the knife, and a maſterly 
uſe of the needle, that the patient is to be ſaved from 
bleedings after wounds hereabouts ! for the old ſtory 
of compreſſing the axillary artery above the clavicle 


is now of no credit with any ſurgeon of knowledge or 


good ſenſe. | 
Where the artery is turning over the borders of the 
cheſt, it gives one or two twigs to the adjacent parts, 
as 
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as to the ſcaleni, and to the great nerves which lie 
over the artery, and to the ſerrated muſcle, where it 
lies under the ſcapula : but theſe branches are ſo ſmall 
that they ſhould not be numbered, and need not be 
deſcribed. The thoracic or external mammary arte. 
ries are the firſt important branches ; they are four in 


number, and they are named after their place or of. 
woes: - * 


I. ARTERIA THORACICA SUPERIOR, 


THE VPPER THORACIC ARTERY, being the firſt, lies 
of courſe deep in the axilla. It comes off about the 
place of the firſt or ſecond rib; it lies betwixt the 
leſſer pectoral and the great ſerrated muſcles ; it gives 
its chief branches to theſe muſcles, and it alſo gives 
other branches to the intercoſtal muſcles and the ſpaces 
betwixt the ribs. But, upon the whole, it lies very 
deep, is ſmall, is ſhort, infomuch that the next is 
entitled thoracica longior; it is an artery of little 
note. 


2. ARTERIA THORACICA LONGIOR. 


THE LoNG THORACIC ARTERY is more important, 
ſupplying all the great pectoral muſcles and the mam; 
ma. It was named the external mammary artery ; 
but we are the more willing to change the name, ſince 
it has no likeneſs to the internal mammary artery; is 
in no reſpe a counter-part to it ; it might be named 
the pectoral artery. It is long, ftraight, and not 


tortuous, flender, and about the fize of a crow quill. 
| It 
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it is needleſs to deſcribe an artery ſo variable in its 
branches as this 1s ; it is ſufficient to ſay, that after 
giving ſmall twigs to the axillary glands, it terminates 
with all its larger branches in the pectoral muſcle, 
mamma, and ſkin, and in inoſculations with the in- 
tercoſtals and internal mammary ; it is very long, de- 
ſcending ſometimes ſo low as to give branches to the 
oblique muſcles of the belly. 


3. ARTERIA THORACICA HUMERARIA, 


THE THORACIC ARTERY of the SHOULDER goes off 
from the upper and fore part of the axillary artery. 
Its place is exactly oppoſite to that of the mammaria 
ſuperior, viz. under the point of the coracoid proceſs, : 
inſomuch that Haller has named it thoracica acro- 
mialis. It is a ſhort, thick artery; it burſts through 
the interſtice betwixt the pectoral and deltoid muſ- 
cles, and appears upon the ſhoulder almoſt as ſoon as 
it comes off from the main artery; it reſembles the | 
thyroid in ſhape, being a ſhort thick artery, termi- i 
nating all at once in a laſh of ſlender branches, which I 
go over the ſhoulder in various directions: but I 
never could obſerve any order worth deſcribing. One 
4 deeper branch goes to the ſerratus major, a branch 
f goes along the clavicle, gives it the nutritious artery, 
and then goes on to the pectoral muſcle, and to the 
{kin of the breaſt: it gives ſmall branches to the axil- 
lary glands, and larger ones to the deltoid and pecto- 
ral muſcles and ſkin of the ſhoulder, for this is very 
much a cutaneous artery. The chief branch is that 
which is laſt named, running down betwixt the deltoid it 


and peQoral muſcles ; and the moſt curious branch is 
Vor. II. 2 2 
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a ſmall artery which accompanies the cephalic veiu, 
and runs backwards along the courſe of the yein, ; 
imall and beautiful branch. 


4. ARTERIA THORACICA ALARIS, 


SOMETIMES, though not always, there is a fourth 
thoracic artery. When it exiſts, we find it cloſe by the 
laſt artery; its branches, which are ſometimes nu— 
merous, belong entirely. to the cup or hollow of the 
axilla; it goes to the glands and fat, and thence its 
name of ALARIS or AXILLARIS, This is the deepeſt 
or backmoſt of theſe mammary arteries; it attaches it- 
ſelf to the lower border of the ſcapula, and often we 
ſee it running along the lower border a conſiderable 
length, and giving branches chiefly to the ſubſcapu- 
laris muſcle. 


— 


TuxszE are the four mammary arteries which go to 
the breaſt. The arteries which go to the ſcapula fol- 
low next, and are only three in number; one, which 
is the counterpart of the ſupraſcapular artery, is the 
greateſt branch from the axillary artery, ſupplies the 
lower ſurface of the ſcapula, and ſo is named $UBsca- 
PULAR ARTERY ; one, Which, as it is reflected round 
the joint by the outſide, is named the EXTERNAL CIR» 
CUMFLEX ARTERY ; and one, which, as it turns round 
the inner fide of the joint, is named the INTERNAL 
CIRCUMFLEX ARTERY, 
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5. ARTERIA SUB-SCAPULARIS. . 


THE SUBSCAPULAR ARTERY is of a wonderful fize ; 
it is hardly deſcribed in books, I would ſay is hardly 
known to anatomiſts. Douglas, and molt eſpecially 
Sabbatier, have ſcarcely named it, though it is in fact 
one of the largeſt arteries in the body, being as large 
abſolutely as the axillary artery, from which it takes 
its riſe *, | 

The greateſt maſs of fleſh that is almoſt any where 
in the body is under and around the ſcapula in a 
ſtrong man; and this artery ſupplies almoſt all that 
maſs. It goes off from the axillary oppoſite to the 
neck of the ſcapula, juſt under the long head of the 
biceps brachii: it no ſooner comes off from the axil- 
lary artery, than it attaches itſelf to the lower border 
of the ſcapula ; and as ſoon as it comes to the edge of 
the ſcapula (but ſometimes lower down the edge, 
viz, where the head of the biceps comes off) it ſplits 
into two great branches ; one of which goes to the up- 
per, and one to the lower ſurface. But to deſcribe 
each little artery among ſuch a maſs of fleſh, or to 
expect to find them regular, were very thoughtleſs ; 
only the general courſe of them can be deſcribed. 
Firſt, The greater branch, which goes to the lower ſur- 

8 face 


— — — 


* It is named often ſcapularis inferior or infra-ſcapularis ; it is 
better named ſubſcapular, both to harmonize with the name ſub. 
ſcapular muſcle, to which it belongs, and alſo to contraſt with its 
counterpart, the ſupraſcapular artery, which comes from the ſubcla, 
vian artery. | 
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face of the ſcapula, is the proper trunk of the ſubſca. 
pular artery; it divides into two great branches, which 
courle all over the lower or hollow ſurface of the 
ſcapula: one of theſe is deeper, runs downward: 
along the naked border of the ſcapula, lies under the 
muſcles upon the flat bone, and ſupplies the inner 
ſurface of the ſubſcapular muſcle with many branch- 
es. It ſends a branch upwards, which runs along the 
inner ſurface of the neck of the ſcapula, runs ſtill for- 
wards under the root of the coracoid proceſs, and its 
extreme branch goes round by the baſis of the ſca- 
pula to make an inoſculation with the larger branch. 

Secondly, The larger branch keeps nearer the ſur. 
face, and ſupplies all the outer ſide of the ſubſcepular 
muſcle. Its general courſe 1s round the ſcapula, 
down the fore edge, then round by the lower angle, 
then up by the line of the baſis ſcapulz, encircling it 
with what might be named a coronary artery, It 
firſt gives branches to the teres major; then paſſes 
down along that muſcle to the angle of the ſcapula; 
then turning along the angle of the ſcapula (which 
it does not do without leaving many branches be- 
hind), it runs in a waving line all round the baſis 
ſcapulz, till it arrives at the upper corner, where it 
ends in free inoſculations, both with its own decper 
branch, and alſo with the ſupraſcapular artery which 
comes along the ſhoulder, 

Now this great branch, with all its arteries, belongs 
entirely to the lower ſurface of the ſcapula ; but the 
branch which leaves this one at the neck of the ſca- 
pula turns round under its lower edge, gets to the 
upper ſurface of the ſcapula, runs in under the infra- 

ſpinatus 
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ſpinatus and teres major muſcles, betwixt them and 
the bone; and although the ſupraſcapular artery from 
the ſhoulder ſupplies chiefly the upper part of the 
ſcapula, yet it is chiefly above the ſpine that that ar- 
tery circulates, while the lower parts of the Infra- 
ſpinatus and the Teres minor muſcles are leſt to be 
ſupplied by this reflected branch of the ſubſcapular 
artery: then this reflected branch gives its arteries, 
firſt to the Teres, then it enters inta the hollow under 
the ſpine, and beſides ſupplying the infra-ſpinatus and 
the bone itſelf, it alſo makes a circle, though a ſhorter 
one, and inoſculates with the ſupra-ſcapularis, juſt as 
the other branch of this ſame artery does on its lower 
ſurface. This branch comes down nearly to the cor- 
ner of the ſcapula before it begins this inoſculating 
circle ; but it ſends alſo another chief branch round 
the neck of the ſcapula, which advancing towards the 
ſupraſcapular notch, inoſculates very largely with the 
ſupraſcapular artery. 

Thus is the ſcapula encircled, and ſupplied with a 
wonderful profuſion of blood by two great arteries ; 
one, the SUPRASCAPULAR ARTERY, Coming acrols the 
neck, over the ſhoulder, and through the ſcapular 
notch ; another, the sUBSCAPULAR ARTERY, which 
comes from the axilla to the lower flat ſurface of the 
ſcapula, and divides at the edge of the ſcapula into 
two great branches; one of which keeps ſtill to the 
flat ſurface, while the other turns over the edge of 
the ſcapula, and ſupplies in part its upper or outer 
ſurface. 


6. ARTERIA 
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6. ARTERIA CIRCU MFLEXA POSTERIOR. 


TE POSTERIOR CIRCUMFLEX ARTERY is a very 
large one. It ariſes either along with, or immediate. 
ly after, the great ſubſcapular artery ; the place of it 
is of courſe ſettled by the place of the ſhoulder-joint, 
for it belongs ſo peculiarly to it that it is ſometime; 


named the Humeralis, ſometimes the Articularis, 


ſometimes the Reflexa Humeri. It goes off betwixt 
the ſubſcapularis and teres major muſcles ; it paſſes in 
betwixt them to get to the joint; it then turns round 
the ſhoulder-bone, accompanied by the circumflex 
nerves, juſt as the ſupraſcapular artery is accompanied 
by the ſupraſcapular nerve; it ends, after having 
made nearly a perfect circle, upon the inner ſurface 
of the deltoid muſcle, 

Its branches are, firſt, Twigs to the nerve which ac- 
companies it, and to the capſule of the ſhoulder-joint.— 
Secondly, Branches to the coraco-brachialis and ſhort 
head of the biceps, and to the triceps, and a twig to 
that groove in which the tendon of the long head of 
the biceps lies. —Thardly, It ſends large branches to 
the ſubſcapularis, to the long head of the triceps, &c.— 
And, laſtly, The artery, far from being exhauſted by 
theſe branches, goes round the bone, turns over the 
joint under the deltoid muſcle, and ends in a great 
number of branches, ſtill accompanied by branches 
of the nerve, which are diſtributed in part to the 
capſule, but chiefly to the lower ſurface of the deltoid 
muſcle, where it lies upon the joint, 
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7. ARTERIA CIRCUMFLEXA ANTERIOR. 


THE ANTERIOR CIRCUMFLEX ARTERY, Which goes 
round the fore part of the joint, bears no kind of pro- 
portion to this great artery which paſſes round the 
back. The anterior goes off from the ſame point 
nearly with the poſterior, or ſometimes ariſes from the 
poſterior itſelf; it goes in a direction exactly oppoſite; 
it keeps cloſe to the ſhoulder- bone, paſſes under the 
heads of the coraco- brachialis and biceps'; encircles 
the head of the os humeri juſt at the root of the cap- 
ſular ligament, and goes round till it meets and inoſ- 
culates with the poſterior circumflex artery. I never 
could find thoſe muſcular branches which are ſaid to 
go to the ſcapula, or have found them very trivial ; 
the whole artery belongs to the bone and its parts ; 
it encircles the root of the capſule with a ſort of co- 


ronary artery; it gives twigs to the capſule, the peri- 


oſteum, and the tendons, which are implanted into the 
head of the bone; and having given twigs to the 
heads of the biceps and coraco- brachialis, it gives off 
its only remarkable branch, which is indeed regular 
and curious; it is a ſmall branch which runs down 
along the bone in the groove in which the tendon of 
the biceps lies. 


Coxcxxxixd the axillary artery in general, there 
is more to be obſerved than this occaſion will allow. 
But theſe things muſt not be paſſed over in total ſi- 

| lenec. 
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lence. In the firſt place, the artery, as it paſſes oye; 
the border of the cheſt, and after leaving the arch of 
the clavicle, is felt beating, and it is there only that it 
can be compreſſed. 

The compreſſing of the ſubclavian artery with 
a tourniquet or with the thumb, attracted at one 
time ſo much attention, and incited ſo many to 
ſpeak about it, that it came to be thought impor. 
tant, and has been ever ſince eſteemed practicable; 
and yet even thoſe who have ſpoken the moſt conf. 
dently have taken the thing merely upon vague 
report, have neglected to read the proper books, 
have deſcribed the way of compreſſing as above the 
clavicle, not knowing that it ſhould be done he. 
low it. Camper, who firſt in his“ Fabrica Brachii 
Hrvmani,” mentioned what he had demonſtrated in 
his claſs, viz. that he could, by placing the thumb un- 
der the point of the coracoid proceſs, ſo compreſs the 
axillary artery againſt the ſecond rib where it lies up- 
on it, that even the ſtrength of a ſyringe could not 
puſh an injection through it.“ And behold thoſe 

who 


In cadaveribus plus ſemel in publico theatro monſtravi, comprimi 
poſſe integram arteriam; ligabam arteriam aortam infra arcum, 
reſecabam deinde axillarem dextram, ac ſiphone axillari finiſtrz adap- 
tata fortiter aquam impellens, ſolo digito eo modo moderare potui 
ſubclaviam, ut ne gutta quidem efflueret: quod quanti momenti eſſe 
queat in amputatione humeri in articulo nemo non videt. In vul- 
neribus ſclopetariis, aliiſque circa humeri articulum inflitis, ſangut- 
nis profuſionem ſimiliter compeſcere, ſi non penitus ſiſtere poſſemus. 
Vid, Camper, lib. 1. p. 15.— The plain reaſon why we are able thus 
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ho learn things by hearſay, have ſaid that * the ſub- 
clavian artery could be compreſſed by thruſting the 
thumb in above the clavicle z”” although, in fact, the 
arch is ſo deep, the muſcles ſo ſtrong, and the artery 
{ little expoled, that it is abſolutely impoſſible. 
From my ſpeaking with a ſeeming intereſt about the 
preference of theſe two places, it may be thought that 
believe this piece of knowledge uſeful : Quite the 
reverſe! I know it to be dangerous; I know it to be 
leſs practicable than authors report and believe; and 
I repeat what I faid on a former occafion, that * it is 
eaſy to ſtop the pulſe of an artery, but quite another 
matter to ſtop the flow of blood through it.“ We 
thruſt down our hands and compreſſes, and reſt with 
our whole weight upon the artery ; it ſeems ſtopped, 
becauſe the pulſe is ſtopped ; but the firſt ſtroke of 
the knife ſhows us how far we are gone in a dange- 
rous miſtake. I may ſay, without breach of confi- 
dence, that I have ſeen one gentleman truſt to it, 
who will never trouble himſelf about it again. He 
was a dexterous ſurgeon ; and in a great aneuriſm of 
the axilla was deluged with blood at the firſt ſtroke 
of the knife, and ſaved his patient only by a plunge 
of the great needle. 

Secondly, It is much to be lamented that we can- 
not really ſuppreſs the blood ; not merely becauſe it 


Vol. II. 3A | would 


to compreſs the artery in the dead ſubject is the want of reſiſtance 


in all the muſcles. If ever it be poſſible in the living body, it muſt 
be when the ſtrength is low, and the circulation very languid, after 
the patient has fainted with loſs of blood. 
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would make every wound leſs dangerous, but becauſe 
it would greatly facilitate operations which we need 
every day to perform. Would it not be pleaſant if 
we could cut the cancerous breaſt without the loſs gf 
blood? or ſearch into the axilla with perfect delibe. 
ration, and cut diſeaſed parts out with the knife, not 
tearing them in this brutal manner with our fingers; 
Yet ſtill, by ſtudying this piece of anatomy, the ſur. 
geon knows both from what ſource all the arteries 
which bleed upon the ſurface of the amputated breaſt 
come, viz. the long mammary artery; and that in any 
very dangerous ſituation it would be eaſy to command 
all the bleeding orifices by one dip of the needle, 
the axilla being open. He alſo knows that the tho. 
racica alaris and the ſhort thoracic artery ſupply all 
the glands, and that theſe lurk too deep in the axilla 
to be ſecured otherwiſe than by a compreſs : ſo that 
theſe arteries are in fact opened by tearing with the 
fingers, and are ſtopped by thruſting in a ſpunge. 
He knows alſo how many large arteries there are, 
eſpecially about the ſcapula, whoſe bleeding mult re. 
ſemble that of the axillary artery itſelf; he will judge 
of the nature of the wound by the pulſe ; and he will 
act with great advantage in all doubtful caſes, by re- 
membering theſe great arteries of the ſcapula, which 
either bleed outwardly moſt furiouſly, or if they 

ſeem to ſtop, it is only by filling the axilla with 
blood. 
Thirdly, The connection of the artery with the 
axillary nerves, though it muſt be more fully deſcri- 
bed in another place, muſt yet be obſerved here as a | 
relation too important to be omitted, The artery } 
paſſes 
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paſſes along with the nerves through the interſtice of 
* ſcaleni muſcles ; the nerves, which conſiſt of no 
leſs than ſeven pairs, make by their mutual connec- 
tions a ſort of net, which is called the plexus of the 
axillary nerves. This plexus has its meſhes formed, 
not by ſmall diviſions, but chiefly by the ſeven great 
cords. This broad plexus lies over the artery as it 
comes out from the cheſt ; the artery perforates the 
plexus, or palles through one of the largeſt meſhes in 
the cavity of the axilla; and when we extend the 
arm, for example, to on out an axillary gland, the 
great veins lie neareſt the knife, or loweſt in the axil- 
la; the plexus of nerves next; and laſt of all the ar- 
tery which has juſt perforated the plexus of theſe great 
nervous cords ; three nerves are below the artery and 
two above: and when the arm 1s Juxated, and the 
ſhoulder-bone puſhed downwards, the head of it is 
ſo preſſed againſt the net of nerves, and the artery is 
ſo compreſſed betwixt the head of the bone and the 
meſh of nerves, that I have very ſeldom failed to find 
the pulſe almoſt entirely ſuppreſſed in luxations of this 
kind. 

This connection, viz. with the nerves, is a very in- 
tereſting one. It is plainly ſuch that the artery can- 
not be hurt without a wound of the nerves; it has 
never becn known that. the artery has been cut in 
the axilla without the arm being lamed by this wound 
of the nerves : alſo the nerves cannot be hurt with- 
out the artery being in danger ; but it does eſcape 
ſometimes z of which, among other examples, this is 
one of the moſt ſingular.—l have ſeen the artery e- 
ſcape in wounds when the nerves were hurt by wounds: 
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but how it could eſcape the ſtroke of a blockhead', 
needle in the following caſe, I am at a loſs to conceiye, 
A Woman came to me who had a great ſtring hanging 
in her axilla, and along with her came her ſurgeon, 
He had about three months before cut out her breaſt 
for a cancer, and moreover ſome glands from the ax. 
illa, from which there was a bleeding; and of courſe, 
as his fingers could not go deep enough, he took x 
needle proportionably large, ſtruck it down into the 
armpit, and tied all up. When he brought his pa. 
tient to me, there hung from the armpit, not a ſurgi- 
cal ligature, .but a good large tape; the axilla was 9 
large gaping and terribly fetid ulcer ; I paſſed my 
finger into it, and felt the arteries beating around it, 
and the tape firm about ſome cord of nerves, whe- 
ther one or more I could not tell; and the Woman's 
fingers were as crooked as a bird's talon, and her arm 
hung by her fide quite uſeleſs and lame. I made him 
feel the nerve with his finger, and offered to cut out 
the ligature ſafely ; but he carried away his patient, 
that he might, though at a long interval, finiſh the 
operation himſelf, 

The breaſt had been long heal, and the cord was | 
as an iſſue in the axilla. How near the edges of this 
needle muſt have been to the great artery, it is terri- 
ble to think of; and it is moſt providential that ſuck 
accidents do not happen daily, conſidering how much 


this crooked needle is uſed in deep places, where it 1: | 
leaſt fit to be uſed. 


III. OE 


OF THE BRACHIAL ARTERT. $73 


III. OF THE BRACHIAL ARTERY. 


Tux brachial artery is that diviſion of the artery 
which is marked by the tendon of the great pectoral 
muſcle ; fox as that is the fore border of the axilla, all 
above that 1s axillary, and all below it brachial artery, 


down to the bend of the arm, where it divides into 


the radial and ulnar arteries. The brachial artery 
runs cloſe along the os humeri on its inner fide, here 
the bone is moſt naked; and this is the line in which 
we feel the artery beating, and apply the cuſhion of 
the tourniquet. 

To deſcribe, as ſome authors have done, each inſig- 
nificant and nameleſs branch which this artery gives 
off, were to make a ſimple matter intricate beyond all 
enduring. The whole matter is this: As the artery 
goes downwards, lying exactly on the inner fide of the 
arm bone, and directly in the middle betwixt the bi- 
ceps on the fore part and the triceps behind, it gives 


frequent branches to each. Thoſe going to the biceps 


are ſhort, ſmall, pretty regular, and exceedingly like 
each other all the way down the arm; and they are 
thus frequent, and vęry ſhort, in conſequence of the 
artery adhering cloſer to the fides of the biceps. Not 
one of them can be diſtinguiſhed, or is worth the 
naming. Thoſe which it ſends downwards to the tri- 
ceps are (in conſequence of that being a large muſcle, 
with ſeveral thick and fleſhy origins) both longer and 
more tortuous, and more important; and they moms 

ingly 
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ingly have ſome of them appropriated names. Or 
theſe arteries going down towards the back part of the 
arm, and working their way among the muſcle: 
three chiefly are to be obſerved. Firſt, The arteria 
profunda ſuperior, which goes round the back of the 
arm to the exterior muſcles, and is often named the 
upper muſcular artery. Secondly, Another like it, 
called arteria profunda inferior, or the lower muſcular 
artery. Thirdly, The ramus anaſtomoticus major, 
which anaſtomoſes round the elbow with the branches 
of the ulnar artery. Theſe three chiefly deſerve no- 
tice. 


I. ARTERIA PROFUNDA HUMERI SUPERTOR. 


THrost arteries, which in the limbs go deep among 
the fleſhy parts, as in the arm or thigh, have always 
one of two names, either profunda or muſcularis, and 


often both. The upper deep muſcular artery of the 
arm is about the ſize of a crow-quill, or larger; it 
goes off from the inner ſide of the brachial artery, : 
juſt where the tendons of the latiſſimus dorſi and teres 
are inſerted : and very often it ariſes from the great 
artery of the ſcapula, or that of the joint, viz. the ſub- 1 


ſcapularis, or reflexa humeri. , 
The PROFUNDA turns downwards and backwards 


round the bone; it glides in betwixt the firſt and ſe- 1 
cond head of the triceps ; there it divides within the 
thick fleſh of that muſcle into two chief branches, I 
or the two branches ſometimes part immediately after 
their common origin, or ſometimes they go off apart 


from 
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from the humeral artery. One of theſe, perforating 
the biceps muſcle, turns quite round the bone ; and 
Monro the Father, who gave us the name of ſpi- 
ral nerve, named this alſo, very properly, the muſcu- 
lar ſpiral artery: fo this artery alſo, as well as the ſu- 
praſcapular and circumflex arteries, has its accom- 
panying nerve. This long artery runs down the back 
and outſide of the arm ; it deſcends quite to the outer 
condyle of the os humeri, and by branches round the 
olecranon, and over the outer condyle, it inoſculates 
very freely with the radial artery. 

The other branch of the profunda ſuperior runs 114 
down the inner fide of the arm, gives many branches 
to the triceps, and coraco- brachialis; gives a few alſo 
to the biceps and deltoid muſcle : its longeſt branch, 
the proper termination of the artery, runs downwards 
till it touches the inner condyle, as the poſterior 
branch does the outer condyle ; and this inner artery LEY 
communicates with the outer branch round the ole- Wl 
cranon, making ſmall but frequent and beautiful in- } 
oſculations ; and it alſo inoſculates over the condyle | 
with the reflected branch of the ulnar artery. In 1 
ſhort, the profunda ſuperior turns down towards the 
back part of the arm, buries itſelf under the triceps 1 
muſcle, ſupplies all the fleſh of the triceps, and di- = 
vides in the heart of that muſcle into two branches, 
both of which go down to the elbow-joint, and inoſ- 
culate; the one, round the outer condyle with the ra- 
dial artery ; the other, round the inner condyle with 
the ulnar artery. 
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2. ARTERIA PROFUNDA HUMERI INFERIOR vet, 
MINOR, | 


Tut LxssER PROrUN DA, or the lower muſcular ar. 
tery, is ſo named becauſe it reſembles the former in 
almoſt all points. It is ſmaller, being not half the 
ſize (viz. of a erow-quill), and goes off, in general, 
about two inches lower down the arm. Its courſe, 
alſo, is exactly fimilar, except in this, that it is ſin. 
gle, does not divide into two branches; it gives twigy 
to the muſcles of the arm; runs down to the inner 
condyle, and after touching it, makes a ſudden and 
ſerpentine turn, by which it gets upon the back part 


bf the elbow-joint. Its chief inoſculations are with | 


the upper profunda, and with the recurrens interoſſea 
upon the back part of the joint. 
Betwixt the upper and lower profunda there gene- 


rally is ſent off that artery which is to nouriſh ths | 
bone. It is named ARTERIA NUTRITIA HUMERI but 
is not of ſufficient importance to be numbered among 
the main branches of the artery. The nutritious ar- | 
tery ſends off ſmall branches, or rather ſmall twigs, to 
the brachialis, or that muſcle which lies under the bi- 
ceps, and to the triceps; and it perforates the bone 
about its middle in one larger artery, and ſometimes I 


thete are alſo one or two ſmaller ones. 


3. RAMUS ANASTOMOTICUS MAJOR. 
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Tar GREATER ANASTOMOSING ARTERY is one of 
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three or four which anaſtomoſe round the elbow- 
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joint: 
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joint! for as the humeral artery ad vances towards the 
bend of the arm, it begins about three inches above 
it, to give off ſidewiſe, and almoſt at right angles with 
the trunk, three or four ſmall arteries, more or fewer 
according to the ſize of the arm. Each of theſe ſends 
its little twigs round the condyle, to inoſculate with 
the arteries of the forearm both radial and ulnar. 
Among theſe one is diſtinguiſhed for its ſize and im- 
portance ; it is one of the largeſt of theſe arteries, and 
thence named ANASTOMOTICUS MAGNUS,; it ariſes from 
the Humeral artery about three inches above the joint ; 
it lies cloſe by the fide of the brachialis internus, and 
gives many branches to it and to the triceps; but it 
is chiefly axpended in three branches, one of which 
turns backwards, and running up the arm gives branch- 
es to the muſcles, and inoſculates with the profunda : 
another goes downwards towards the middle of the 
bend of the arm, and gives branches to the pronator 
teres and the flexor digitorum ; and then going deep- 
er, it touches the capſule, and makes a beautiful inoſ- 
culation over the forepart of the joint with the ra- 
dial recurrent or inoſculating artery : another branch, 
the moſt important, and the chief termination of the 
artery, runs down betwixt the olecranon and the con- 
dyle, in the hollow where the ulnar nerve lies. It firſt 
contributes to that net-work of inoſculations which 
covers the back of the joint over the olecranon; it in- 
olculates very freely with the recurrens ulnaris ; it 1s 
this inoſculation that gives the artery its importance 
and its name. This 1s the channe] through which 
the blood goes after the operation for the aneuriſm, 
as we know from preparations ; and I have ſeveral 
Vor. II. | 3B times 
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times felt for it, and found it after the operation, and 
while the arm was ſtill very ſmall, having been waſt. 
ed by the diſeaſe and by the ſuppuration. 

I have not, in deſcribing thele arteries of the arm, 
once mentioned the name of collateral artery ; for it 
is a name which muſt be entirely dropped, becauſe it 
has been much abuſed. Sabbatier, Murray, Haller, 
and all the French and German anatomiſts, have na- 
med the arteriæ profundæ COLLATERAL ARTER!:S; 
becauſe they lie alongſide of the great artery, run- 
ning along with it down the arm. Douglas, and the 
Engliſh anatomiſts and ſurgeons, have called the three 
or four ſhort anaſtomoſing branches near the elbow 
the collateral arteries ; becauſe, though they run off at 
right angles or obliquely from the trunk, yet they run 
parallel with each other. Dropping this name, then, 
we find no more than three arteries in the arm of any 
note : the upper or greater profunda, with its two 
branches; the lower or leſſer profunda; and the great 
anaſtomoſing artery. 


— _- — — — — 


OF THE ARTERIES OF THE FOREARM, VIZ. OF THE Ra- 
DIAL, ULNAR, AND INTEROSSEOUS ARTERY. 


Tux place and condition of this artery at the bend 
of the arm is as intereſting as where it lies in the 
axilla; for while bleeding is allowed, or is practiſed 
by low and ignorant people, operations at this point 
muſt be more frequent than at any other, and muſt 
be eaſy or ſucceſsful only in proportion as the artery 
and all its relations is well underſtood. 

The humeral artery ſtill continues an undivided 
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trunk, much lower than the bend of the arm; though 
we are accuſtomed to name that as the place at which 
it divides. The whole arm, it muſt be remembered, 
is covered with a faſcia, and that faſcia lies over 
the artery; but at the bend of the arm there is a pe- 
culiar faſcia, or at leaſt the round tendon of the biceps 
ſo ſtrengthens the general faſcia, by ſending a broad 
expanſion obliquely acroſs the bend of the arm (which 
faſcia is fixed into the condyle and down the edge of 
the ulna), Wat we call this expanſion peculiarly the 
tendon of the biceps, and ſay, that the artery is at the 
bend of the arm covered and protected by the tendon of 
the biceps muſcle. The condition then of the artery 
is ſhortly this: It comes from the inſide of the arm, 
inclining all along towards the middle of the bend 
or folding of the forearm; there, without any parti- 
cular ring or aperture for its admiſſion, it paſſes un- 
der the aponeuroſis of the biceps muſcle; for the 
aponeuroſis of the biceps and of the arm in general are 
one continued ſheath. When thus lodged behind the 
tendon, it lies in a deep hollow betwixt the flexors and 
extenſors of the arm, or, in. other words, betwixt the 
muſcles of the upper and of the lower edge; the ten- 
don of the biceps covers this triangular hollow ; the 
floor or bottom of it is the coronary proceſs of the 
ulna and the forepart of the elbow-joint, and there 
the artery lies imbedded in cellular ſubſtance; encir- 
cled by thoſe veins which accompany the artery par- 
ticularly, and which are thence named venæ comi- 
tes; and it carries along with it a nerve in diameter 
equal to itſelf, and this nerve is named the great ra- 
dial nerve. | 
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The artery does not divide immediately, even after 
it has thus paſſed the bend of the arm, but goes down 
deep among the fleſh of the forearm, and there di. 
vides; the ulnar artery being lodged under the thick 
fleſh of the pronator and flexor ſublimis muſcles, and 
the radial artery under the ſtrong fleſhy belly of the 
flexor radialis and of the lupinators, not ablolutely 
within their ſubſtance, but under cover of their fleſhy 
bellies, which ſwell out into a great thickneſs at this 
part of the arm. The only part of the artery which 
is expoſed, the point which we feel beating, is that 
where the ſingle and undivided trunk firſt begins to 
paſs under the thicker faſcia of the biceps muſcle; 
and there the artery is puſhed forwards, railed, and 
made to appear ſuperficial by the projection of the 
coronoid proceſs and brachialis muſcle, or, properly 
ſpeaking, by the protruſion of the forepart of the 
elbow-joint. 'This is juſt before it ſinks into the tri- 
angular hollow betwixt the muſcles, 

This artery 1s ſingular in one kind of luſus na- 
turæ, which never happens, nor any thing ſimilar to 
it, in the lower extremity, viz. that the trunk of the 
artery forks into two great branches high in the arm; 
ſometimes in the axilla, but oftener in the middle of 
the arm, or oppoſite to the pectoral muſcle: and ! 
have conſtantly obſerved, when this happened, that 
the radial artery was, as it were, the accidental 
branch, and paſſed acroſs the arm near the bend of 
the elbow, ſo as to traverſe the ulnar or main ar- 
tery; and that the radial artery paſſes quite on the 
outſide of the faſcia, which binds down the ulnar or 
main branch of the artery, 
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This ſhort deſcription involves many points which 
the ſurgeon ſhould think of, and more than can be 
touched upon in this place. The following conſe- 
quences certainly follow from this arrangement of 
parts. 

Firſt, Since the artery lies thus deep under the bi- 
ceps, it ſhould be fate; it cannot be hurt by any 


kilful ſurgeon, though bleeding the very vein un- 


der which it beats, and at the moſt critical point; it 
js hurt, as far as | have obſerved, only by the rudeſt 
firoke of very ignorant fellows ; I have ſeen it in fix 
caſes a wound little leſs than a quarter of an inch in 
length. In one of the operations I found it abſolute- 
ly transfixed ; the blood had been poured out from 
the orifice behind; I felt with ſurpriſe the artery 
running over the tumour, not under it; and having 
opened the ſac, I paſſed a probe through the artery 
from {ide to fide. 

Secondly, Since the artery divides only after it has 
gone deep, where its great branches are protected by 
the muſcles of the forearm, the trunk only is wound- 
ded in bleeding; the branch never: and we cannot 
but be ſurpriſed that Hunter, Haller, Sharp, and 
others, who ſhould have ſtudied this point, be- 
lieved it to be ſometimes at leaſt wounded in one of 
its branches; nor can we think, without ſurpriſe, of 
the arteries being ſo little underſtood in the time of 
Dr Monro the Father, that he is forced to argue the 
propriety of doing the operation of aneuriſm from 
this fact, That though it were dangerous to truſt to 
tie common anaſtomoſis round the elbow, yet it 
ſometimes happens, that the two branches of the ra- 
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dial and ulnar are ſet off in the axilla.” This ſurely 
muſt have been but a cold aſſurance to the ſurgeon in 
thoſe days, viz. that he was to truſt chiefly to the 
chance of a luſus naturz for the ſucceſs of one of hi; 
greateſt operations. 

Thirdly, It muſt follow, ſince the artery lies he. 
hind the faſcia, and is wounded through it, that the 
blood, being poured out behind the faſcia, muſt raiſe 
it into a hard, firm, and (in time) inelaſtic tumour, 
growing every day firmer and harder. If ſurgeons 
will but think of this, they will go through their 


operation more correctly. It makes a point of vaſt 
Importance in the deſcription of aneuriſm, fince it 
gives outwardly the true character, and inwardly the | 
true ſhape and appearance of the tumour, when the 
operation is begun, the outward inciſion being 
performed. Had it been but attended to rightly, | 


what noiſe and wrangling might it not have ſaved 


about the nature and names of the diſeaſe (yet till 1 


the older ſurgeons knew and deſcribed this piece of 
anatomy, though they made but a poor ule of it)? 
and what idle and ſtupid deſcriptions might it not 
have prevented, ſuch as we have never ſeen in ſurgical 
books till now, of diffuſed aneuriſm, and the opera- 
tion for diffuſed aneuriſm; when in truth the firſt 
ſtroke of the knife ſhows it to be a tumour very dit- 
ferent from that which ſuch names, and ſuch formal 
diviſions, and old faſhioned deſcriptions, muſt convey? 
The cup of an aneuriſm is the triangular hollow 
which I have deſcribed, and the bag of the tumour 1s 
the extended faſcia. 


Fourthly, The courſe of this double artery tempt 
4 me 
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me to believe, that in thoſe few caſes where the blood 
of an aneuriſm was truly diffuſed, where it was an 
ecchymoſis, where the blood was not confined by the 
faſcia, but poured out under the ſkin, and driven up- 
wards to the ſhoulder, and downwards to the fingers, 
giving the whole arm the appearance of mortification 
in ſuch rare caſes, I am tempted to believe that there 
muſt have been a high diviſion, and that the preter- 
natural artery had been wounded, for it lies above 
the faſcia, it is lodged in no hollow, ſuch as might 
receive its blood, nor covered by any membrane 
which might confine it: but at all events, I am per- 
ſuaded that Hunter is wrong in ſuſpecting that, ſince 
the pulſe ſo ſeldom returns inſtantly, this preternatu- 
ral artery and the true one muſt be often tied toge- 
ther; for if the preternatural artery were wound- 
ed, it would be a very diffuſed aneuriſm, under the 
kin and above the faſcia; but the main artery would 


be found in its place, under the faſcia, quite ſafe ; 


whereas, if the true artery were wounded, the tumour 
would be under the true faſcia, the preternatural artery 
would croſs by the ſide of the tumour, or over it, and 
the wounded artery being at. the bottom of its own 
tumour, the two arteries would be ſix inches apart. 
Belides, the neceſſity of ſuppoſing this is not ſo ſtrong 
as Hunter believed; I have ſeen the pulſe return 
during the dreſſing of the arm, when the diſſection 
was ſo wide and free that I am ſure there could be no 


luſus nature, but one artery dividing in the common 


place. 

Fifthly, The cloſe connection of the artery with 
the great radial nerve muſt always be conſidered in 
al wounds at the bend of the arm; and eſpecially it 
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conſtitutes a difficulty in the operation of aneuriſm, of 
which authors of great eminence have ſpoken far tg, 
lightly ; and ſurgeons of character have tied in with 
their great ligatures, as if for amuſement, or that they 
might fee what would enſue. But, as I have ſaid on 
another occaſion, © a man muſt ſhow me either ſome 


poſitive neceſlity for doing this, or ſome poſitive good | 


conſequences which will reſult from it, before 1 admit 


him to argue about the bad effects which may enſue,” | 
Will any man perfuade me, after the caſe which ! 
have juſt related, that it is good or harmleſs to tie in 


the largeſt nerve of the arm ? We ſee by that caſe, 


that the ligature's remaining firm in its place for three | 


months is one of the leaſt of the ill conſequences, 


and the others may eaſily be conceived. Of theſe i!] f 
conſequences I have ſeen more than I will venture to 1 


tell of. 


Tux humeral artery having left this moſt critical 
point at the bending of the arm, divides into three 
great branches, the radial, ulnar, and interoſſeous ar- 
teries; at leaſt the ulnar gives off the interoſſeous ſo I 
fo ſoon, and the interoſſeous is ſo large, and has { 
pointed a deſtination, that I take the privilege of de- I 
fcribing the three branches apart. The uLNnar at- 2 
TERY, Which we muſt regard as the continuation of 


the main artery, makes its way through the thicket | 


fleſh of the forearm, goes along the ulnar edge of | I 
the arm, appears again from under the fleſh, about 3 
three or four inches above the wriſt ; it goes down to 


the root of the little finger, and gives the chief aches 
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in the palm of the hand, and all the arteries of the 
fingers, ſaving only the inner fide of the fore finger. 
The radial artery goes off like a branch from the ul- 
nar, or, in other words, the ulnar ſeems to continue 
in the courſe of the main artery, while the radial goes 
off to one ſide; it makes its appearance as a ſuperfi- 
cial artery much higher in the forearm than the ul- 
nar does; its chief branch turns backwards over the 
wriſt, or root of the thumb, and it gives all the arte- 
ries of the thumb and forefinger, as the ulnar does of 
the other fingers. The interoſſeous, again, is truly a 
branch from the ulnar; it comes off where the ulnar 
lies deepeſt; it runs along the interoſſeous membrane, 
whence its name; it belongs to the deep muſcles of 
the arm; it ſcarcely paſſes the wriſt, or at leaſt mounts 
but a very little way along the back of the hand. 
Theſe are the great diviſions of the artery ; but be- 
fore entering upon theſe, it will be well to ſet apart 
and deſcribe one particular ſet of arteries, viz. the re- 
currents ; both becauſe they belong in a peculiar man- 
ner to the joint, and becauſe the recurrents, from 
whichſoever of the great arteries they come, ſtill 
ſerve the ſame office, viz. of inoſculating with thoſe 
from the above joint; though, after all, this part of 
tieir office attracts our attention, chiefly becauſe we 
depend upon theſe inoſculations for our ſucceſs in ope- 
rations for aneuriſm, though unqueſtionably the chief 
uſe of theſe arteries is to ſupply the joint and adja- 
cent parts; and their inoſculations are but a ſecondary 
office. 


Vor. II. 30 R- 
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ARTERIX RECURREN TES. 


Tux recurrent arteries are ſmall arteries corte. 
ſponding with the anaſtomoſing arteries from above. 
They turn quickly backwards almoſt as ſoon as they 
are clear of the main arteries from which they ariſe 
they encircle the whole joint, for they are no leſs than 
four, or ſometimes five, in number; one from the ra. 


dial, two from the ulnar, and one from the interoſſe. 
ous artery. 


RECURRENS RADIALIS ANTERIOR. 


Tux ANTERIOR RECURRENT of the RADIAL artery 
is the firſt branch which it ſends off, excepting a 
ſmall branch to the ſupinator and ſkin. The place 
where the radial recurrent is to be found, is deep in 
the hollow betwixt the brachialis internus or muſcle 
of the arm, and the extenſor radialis or firſt muſcle of 
the forearm, viz. that which conſtitutes its outer 
edge, The recurrent lies upon the forepart of the 
joint, where the outer condyle is: the muſcles which 
lie over this recurrent artery, or near it, are the two 
flexors of the wriſt, the ſupinator longus, and the bi- 
ceps, and theſe receive its firſt branches ; and one of 
its branches runs down along the tendon of the ſupi- 
nator, Its next branches go leſs regularly to the 
other muſcles of the forearm, as to the pronator teres, 
and to the flexors of the fingers; it has one SUPERFI- 
CIAL ANASTOMOSING artery, whoſe anaſtomoſis are 
not upon the naked joint; but, on the contrary, 0 
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branch mounts along the forepart of the brachialis 
internus muſcle, and inoſculates under the biceps 
with the lefler or lower profunda. A ſecond anaſto- 
moſing branch goes deeper; it paſſes through the fleſh 
or belly of the brachialis, and anaſtomoſes with the 
ramus anaſtomoticus major from above. A third a- 
naſtomoſing branch is the chief branch; it lies deeper 
fill upon the forepart of the joint, in the hollow Hl 
which I have lately mentioned: it runs up under the ang 
belly of the ſupinator, along the forepart of the ſhoul- 
der- bone, where it inoſoulates with the upper profun- N 
da humeri, and chiefly with its greater branch called 0 
ſpiral artery; which turns round the bone, and ends 
here over the outer condyle, 

This is the recurrens anterior of the radial artery ; 
but none of theſe branches have I ever ſeen or felt to 
be enlarged after operations for aneuriſm. The ſuc- 
cels of that operation depends entirely upon the ar- | 
teries next to be deſcribed, viz. the ulnar recurrents, | 1 
which are always two in number; but ſometimes b 
theſe two recurrents go off in one branch from the [BY 
ulnar: in which cafe, viz. of a ſingle recurrent coming 5] 


off from the ulnar, it divides immediately into two 
branches, and the one takes the fore and the other 
the back part of the joint, 


5 no > *%” 22 — — 
* - o 


j 
RECURRENS ULNARIS ANTERIOR. HY 


Tas ANTERIOR RECURRENT of the ULNAR artery 
zoes off the firſt of the branches, immediately before it 
gives off the interoſſeous, and where the artery is ly- 
ing deep in its triangular hollow. This anterior ar- 
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tery paſſes up under cover of the pronator teres, lies 
cloſe upon the forepart of the inner condyle, and i; 
ot importance, not only by its own ſize, but alſo by 
its anaſtomoſing with the ramus anaſtomoticus major, 
which is the largeſt of the arteries from above. 


RECURRENS ULNARIS POSTERIOR, 


THrnt POSTERIOR RECURRENT of the ULNaR artery 
often 1s a branch of the anterior one, coming off with 
it in one common trunk. When it comes off apart, 
it ariſes a little lower; it is a larger and ftronger ar. 
tery, i. e. it makes as full inoſculations, goes farther, 
and gives more branches to the muſcles. This poſte- 
rior recurrent ariſes from the uli ar at that place 
where it is perforating the bellies of the flexor muſ- 
cles; it alſo dives through betwixt the two bellies of 
the flexor muſcles of the fingers, it thus gets round 
the condyle, for thele two muſcles ariſe together, from 
the condyle: the artery gives many branches both to 
the pronator and flexor muſcles, and to the perio- 
ſteum, and capſule of the joint; it then lodges itſelf 
in that deep hollow which 1s betwixt the olecranon 
and the condyle, where the ulnar nerve lies, (that 
nerve which we feel ſo benumbed when we ftrike 
the inner fide of the elbow). The artery ſtretching 
upwards along the bone, meets a fimilar deſcending 
branch from the upper profunda, and inoſculates with 
it. As far as we yet know, the whole weight of the 
buſineſs in ſaving the arm after aneuriſms lies upon 
theſe two arteries. In Mr White's preparation it is 
the anterior branch which is enlarged, inoſculating 

with 
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with the anaſtomoticus major over the forepart of 
the inner condyle. In a preparation which I have, 
it is the poſterior artery which runs tortuous and en- 
larged behind the inner condyle: but I muſt add to 
the authenticity of this preparation, by noticing, that 
[ have ſeveral times felt diſtinaly, after ſucceſsful 
operations for the aneuriſm, that it was this poſterior 
artery that was enlarged. 


RECURRENS INTEROSSEA. 


THE RECURRENT of the INTEROSSEOUS artery is the 
firſt of its branches, though ſometimes this recurrent 
riſes from the ulnar a little above the interoſſeous. This 
artery going to the middle and back part of the joint 


is very conſtant ; it firſt ſends one ſmaller branch for- 


wards towards the root of the brachialis internus muſ- 
cle, which inoſculates over the forepart of the joint 
with the ramus anaſtomoticus magnus, and with the 
ulnar and the radial recurrents ; but theſe inoſcula- 
tions and this anterior branch are of ſmall importance. 
The chief branch goes through that lacerated-like 
hole which is in the upper end of the interoſſeous 
ligament ; and the artery having paſſed through this 
hole, and got to the back of the joint, it runs for two 
inches upwards along the back of the olecranon, con- 
tributing greatly to form, by its inoſculations with 
both branches of the profunda ſuperior, that net-work 
of arteries which covers all the back part of the joint, 


and which belongs chiefly to the joint, to the capſule, 


and to the bones which form the joint. 
From theſe anaſtomoſing branches which belong to 
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all the three arteries, we now return to deſcribe the 
general courſe of the three great arteries ; and firſt or 
the radial. | 

ARTERIA RADIALIS. 


TuE RADIAL ARTERY is properly the firſt branch of 
the ulnar ; it goes off from it at a pretty obtuſe angle 
in the bend of the arm; it paſſes under the pronator 
muſcle, emerges from under it above the middle of 
the arm, follows the long tendon of the ſupinator, and 
runs under it down to the root of the thumb; it is at 
the root of the thumb only that it divides into its 
great branches : and a pointed proof that in its courſe 
down the forearm it gives off none but ſmall and ir- 
regular muſcular branches, is this, that it preſerves } 
almoſt an equal diameter in all its progreſs from the 
elbow to the wriſt. : 

This is the artery which lies naked upon the radius 
at the wriſt, where we feel the pulſe. It lies more ſu- 4 
perficial, leſs imbedded in muſcles, than the ulnar ar- 1 
tery; for fix inches above the wriſt there is to be felt 
nothing but the naked artery, the ſharp tendon of the 3 
ſapinator, and the bone. The radial artery, as to its 
courſe down towards the wriſt, is direct; but with 
regard to itſelf, it is tortuous, with ſhort and gentle 
wavings. Of its branches, as it moves down the fore- 
arm, there is not one that is worthy to be named. 
Firſt it gives a branch to the ſupinator, and to the ex- 
tenſors of the carpus ; then it gives the radial recur- 
rent, already deſcribed ; then having gone a little 
deeper among the muſcles, it repeats its branches to 
the ſupinator and extenſors ; but being deep, it gives 
alſo 
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alſo twigs to the pronator and to the flexor radialis, 
jnoſculating with the interoſſeous arteries. Next the 
radial artery, emerging from among the thickeſt of 
the muſcles of the forearm, becomes ſuperficial, 
touches the naked radius, and runs along it, with the 
belly of the flexor pollicis below it and the long ten- 
don of the ſupinator above it. Here are no muſ- 
cles lying on the outſide of it, nothing but the ten- 
don ; and therefore all its twigs are downwards to the 
flexor pollicis, upon which it lies; to the flexor digi- 
torum, which lies next to that; and to the flexor ra- 
dialis and the palmaris longus. Next it gives deeper 
branches, viz. to the pronator quadratus ; and alſo it 
gives {mall twigs, which accompany the ſeveral ten- 
dons along the naked bone. Arrived at the wriſt, it 
does not divide, as authors have repreſented, into two 
branches, viz. a palmar and a dorſal artery, but quite 
the reverſe ; the radial artery paſſes on undivided to 
the root of the thumb, and there divides into three 
great branches ; one to the thumb, one to the fore- 
finger, and one to the palm of the hand : it does in- 
deed, while it is paſſing the wriſt, give two conſider- 
able branches, one to the palm, and one to the back of 
the hand; yet they are but branches. 


ARTERIA SUPERFICIALIS VOLZ, 


Tux firſt branch, then, of the radial artery, after ar- 
riving-at the wriſt, is that which goes acroſs the palm 
of the hand, and may be named the s$UPERFICIAL arte- 
ry of the PALM. It goes off juſt where the main ar- 
tery is about to turn over to the back of the hand ; it 
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paſſes in general through the fleſh of the thumb, go. 
ing under the root of aBpucToR BREVIS POLLIcns, 
This artery we generally find dividing into three 
branches: The firſt is a more ſuperficial branch, 
which croſſes the palm of the hand, and gives its 
twigs to the fkin, palmar aponeuroſis, annular liga. 
ment, and all the tendinous parts about the joint : The 
ſecond 1s a larger and more important branch ; it js 
the middle branch of theſe three; it goes deep; and 
having given ſeveral branches to the muſcles about 
the root of the thumb, and to one or two of the inter. 
oſſei muſcles, it makes a large inoſculation with the 
great palmar arch, which ſeems to be indeed the chief 
| tendency of the whole artery : The third branch is 
p leſs regular than the others; it mounts along the root 
il of the thumb, and belongs to its outer edge *. 


; The next branches of the radial artery are very 
1 ſmall and nameleſs twigs, which go to the naked part 
[ of the wriſt, to the tendons, ligaments, and the bones; 
| and then comes the artery oppoſite to this artery of 


the palm, viz. the artery of the back of the hand. 
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ARTERIA DORSALIS CARPI. 
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TER ARTERY of the Back of the HAND comes off 
from 
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This branch anatomiſts have thought fit to call arTERA ur- 
WAR1IS RADIALIS POLLICIS, Which involves ſuch a complication of 
j contradictions, that, upon reading it, one would naturally turn to the 
table of errata. The artery is called radialis, becauſe it comes from 
the radial artery; and ulnaris pollicis, becauſe it goes upon the ulnar 
fide of the thumb, | 
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tom the radial, juſt afl er it has turned over the root 
of the thumb. It takes its courſe directly acroſs the 
back of the hand, over the carpal bones; and by its 
frequent inoſculations. with branches from the ulnar 
artery, and with the interoſſeous arteries, it makes 
beautiful net-works acroſs all the naked part of the 
back of the hand. After this beautiful net-work, it 
ſends twigs forwards, which lie cloſe upon the bones, 
go to the muſcles which lie betwixt the bones. The 
muſcles are named interoſſei, and theſe twigs are na- 
med after them. 

The firit interoſſeous artery is large, long, goes up 
in a direct courſe to the fork betwixt the fore and 
mid fingers, and plunges into the cleft of the digital 
artery at right angles with it. 'The dorſalus manus 
gives then a ſecond twig like this, and then a third ; 
named the firſt, ſecond, and third interoſſeous arteries: 
but they are all ſmaller than the firſt, and all the three 
communicate with the arteries from the palm. 

Before the final diviſion of the radial artery * into 
its three branches, it gives a third artery, or, as often 
happens, two arteries, to the back of the thumb, 


ARTERIA DORSALIS POLLICIS. 


Tux ſmall artery, or the two {mall arteries which, 
Vox. Il. 3D | from 


* — —— — 


— — —— 


* Notwithſtanding the inconſiſtency of retaining the name of ra- 
dial artery, after the artery has paſſed the wriſt, and begun to run 
along the thumb, I venture to ſacrifice verbal accuracy, and would 
make much greater ſacrifices to obtain a clear arrangement. 
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from going along the back of the thumb, are named 
arteriæ dorſalis pollicis, come off either along with, or 
immediately after, the dorſalis carpi. When there 
are two, they run both along the back of the thumb, 
one on one fide, the other on the oppoſite ſide ; that 
which runs along the outer edge of the thumb paſſe; 
through under the tendons, and is rather ſhorter; 
that which inclines to the inner fide of the thumb i; 
rather longer. Theſe {mall arteries on the back inol. 
culate round the edges of the thumb with the preat 
artery on the inner ſide; which is next to be de- 
{cribed. 

The radial artery having advanced to the wriſt, 
turns quick round the wriſt, over the head of the ra- 
dius, and under the tendons of the thumb; it gives 


immediately before it paſſes the artery of the palm; 


it gives immediately after it paſles the artery of the 
back of the hand; it gives immediately after that the 
little arteries for the back of the thumb; it then 
mounts along the thumb in that hollow which is by 
the ſide of the metacarpal bone of the thumb, till it 
arrives at the cleft betwixt the thumb and fore- 


finger. There it divides into three great arteries ; one 


to the inner ſide of the thumb, very large; another to 
that fide of the forefinger which is next the thumb, 
which branch is much ſmaller; and one which ex- 
ceeds theſe in importance, for it dives down into the 
palm of the hand, forms what is called the deep arcli 
of the palm; and which, having croſſed the palm, 
forms on the ſide next the little finger that inoſcula- 
tion betwixt the upper and lower arches which is to 
much celebrated, | 
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ARTERIA RADIALIS INDICIS, 


Tung artery of the forefinger proceeding from the 
radial artery 1s the firſt and ſmalleſt of theſe three 
branches. It goes off at the root of the metacarpal 
bone of the forefinger, goes up along its interoſſeous 
muſcle, and runs along all the edge of the forefinger 
next the thumb, inoſculating with the artery of the 
oppoſite edge, which comes from the ulnar arch; it 
ſends off twigs at its root, which 1noſculate with the 
ſmall dorſal arteries of the thumb; and it gives a 
branch to the adductor indicis. 


ARTERIA MAGNA POLLICIS, 


THz CHIEF ARTERY of the THUMB riſes along its 
metacarpal bone, a ſingle artery, and there ſplits 
commonly, I think, into three ſmaller branches. Two 
of theſe run along the forepart of the thumb up to 
its extremity, and inoſculate there; the one running 
along the radial, the other along the ulnar, ſide, till 
they meet at the point. Theſe are, as it were, coun- 
terparts of the dorſal arteries, but greatly larger, the 
thumb being naked on the back, but fleſhy where it 
looks towards the palm. Another branch of the ar- 
teria pollicis is one which turns acroſs to the palm of 
the hand, and makes a ſmaller and more ſuperficial 
jnoſculation with the palmar arch, . 
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ARTERIA PALMARIS PROFUNDA, 


Tux third branch of the radial artery, and that y 

which 1t ends, is the one which immediately ſucceed; 
the artery of the thumb. It croſles the palm cf the 
hand fo as to form the deep arterial arch, or the ra. 
dial arch of the palm; it lies under the aponeuroſis, 
and all the tendons and muſcles cloſe upon the meta. 
carpal bones, Having gone its circle ſo as to complete 
the arch, and having arrived at the root of the little 
finger, or rather lower, near the piſſiform bone, it 
turus backwards with a ſudden ſerpentine turn, and 
enters into the fide of the ulnar arch, fo as to make 
a complete inoſculation. 
This deep palmar arch gives out many arteries ; but 
as it lies cloſe upon the bones, they are all of the 
ſmalleſt order of arteries, and go only to the bones, 
and to the joints of the carpus and metacarpus. I hoſe 
branches again which run upwards, give little arterie: 
to the interoſſei muſcles, to the lumbricales, to the 
long tendons, and to the interſtice of each bone, 
Small twigs are ſent through to the back of the hand, 
which are named arteriæ perforantes, and which in- 
oſculate with the dorſalis carpi, or artery of the back 
of the wriſt ; they alſo inoculate with the arterics cf 
the fingers. 


ARTERIA ULNARIS, 


S 
Tarr ULNAR ARTERY, both from its ſize and its 
direction, is to be confidered as the continued trunk, 
It dives downwards and backwards into the trian- 
gnlay 
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cular hollow which has been deſcribed, till it touches 
the interoſſeous membrane ; It firſt gives off a ſmall 
branch to the pronator teres and common origin of 
the flexor muſcles, before it paſſes through them: 
Sometimes it gives off here the recurrent, which 
ſhould come from the interoſſeous artery; in which 
caſe that branch, as 1t paſſes backwards through the 
interoſſeous membrane, is named interoflea poſterior 
ſuprema. Next the unar gives off the proper inter- 
oſſeous artery, which is named 1NTEROSSEA cou Mu- 
x1s, becauſe both the anterior and poſterior arteries 
are branches of it. Then the ulnar artery, lodged deep 
under all the muſcles which go off from the inner 
condyle, as the palmaris, pronator teres, flexor ul- 
naris, &c, perforates one of them, viz. the flexor 
dizitorum. But though it paſſes through betwixt the 
upper and lower flexor, it does not, like the radial, 
appear immediately as a ſuperficial artery; it ſhows 
itlelf only about three inches above the wriſt, The 
ulnar artery, running along by the tendon of the flexor 
carpi, turns over the wriſt at the piſſiform bone; it 
then forms the ſuperficial arch of the palmar arteries, 
and ſupplies all the fingers, as the radial ſupplies the 
thumb. 

The arteries which the ulnar gives out after it 
paſſes through the muſcles, and before it arrives at 
the wriſts, are mexely muſcular branches, extremely 
variable in fize and number. To enumerate theſe 
were juſt to repeat the names of all the muſcles which 
lie upon the flat part of the forearm. 

As the radial ſends a branch over the back of the 
hand, named dorſalis radialis, ſo does this ſend a 


branch 
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branch round to the back of the little finger named 
dorſalis ulnaris, 


ARTERIA DORSALIS ULNARIS, 


THE DORSALIS MANUS ULNARIS is a ſmall branch 
which goes off from the ulnar artery as it adyances 
towards the wriſt. The ulnar artery goes forwards 
towards the piſſiform bone, while this little artery 
turns off about two inches below, paſles under the 
tendon of the flexor ulnaris, and round the head of 
ulna, to the back of the hand ; it then goes upwards 
along the back of the little finger, where it ends. It 
gives branches as it paſſes along to the pronator qua- 
dratus, to the extenſor ulnaris, to the joints about the 
lower part of the wriſt, and eipecially to the joining 
of the radius with the ulna; and it finiſhes on the 
back of the hand by arteries given to the tendons 
and capſule, by inoſculations with the rete which is 
formed upon the back of the wriſt, by the radial ar- 
tery, and by giving the dorſal artery of the little 
finger, 

Next the ulnar artery, before it begins its arch, 
gives ſmall branches to the flexor tendons and fore- 
part of the wriſt ; others to the piſſiform bone, to the 
annular ligament, and to the palmaris cutaneus, and 
then branches to the flexor, abductor, and adducors 
of the little finger; or, in other words, to all that 
maſs of muſcular fleſh which ſurrounds the root of I 
the little finger; and ſtill, before it begins to bend in- 
to an arch, and juſt beyond the piſſiform bone, it gives | 
off that branch which may be called arTERIA PAL- | 


MARIS PROFUNDA,. 
AR» 
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' ARTERIA PALMARIS PROFUNDA., 


Tux deſcription of this artery is ſhortly this: It is 
but a ſmall artery ; it comes off a little lower than 
the piſſiform bone; it often gives the laſt lateral 
artery of the little finger; it then turns downwards 
and backwards with a large circle, paſſes through be- 
twixt the two heads of the flexor digiti minimi ; 
by this it gets into the deepeſt part of the palm, and 
there joints itſelf with that palmar branch of the ra- 
dial artery which comes off at the root of the thumb ; 
and by this inoſculation the deep palmar arch is com- 
pleted. 

The ulnar artery having now arrived at the root of 
the metacarpal bones, forms a great arterial arch acroſs 
the palm of the hand, which is named the surzRE1- 
CIAL PALMAR ARCH, and this arch gives out the ar- 
teries for the fingers after the following order : It 
does not give off two arteries to each finger, one for 
each fide, becauſe it does not lie at the root of the 
lingers, but lower down: but in place of this it ſends 
out three ſingle arteries ; each of theſe goes to the 
cleft betwixt two of the fingers; and when arrived at 
the roots of the fingers, theſe branches divide uni- 
formly and regulariy into two branches; of which 
one goes up along the ſide of one finger, while the 
other goes up the oppoſite fide of the next finger; 
and thus all the fingers are ſupplied each with two 
arteries, one running along either edge of each finger. 
To number them according to the fingers one, two, 
three, were mere drudgery and waſte of time; and to 
name and deſcribe them were an abſolute abuſe, ſince 


they 
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they are ſo uniform in all points: It is ſufficient to 
obſerve, that a long and flender artery runs along each 
edge of each finger; that generally at each joint or 
diviſion of the finger the two arteries make arches to 
meet each other acroſs the hollow where the tendon: 
lie, ſupplying the tendons and ligaments at the {ame 
time; and that the fork of each digital artery receives 
a branch from the deeper arch of the palm. hat 
the arteries are each accompanied with correſponding 
nerves, one for each ſide of each finger; for the ul. 
nar nerve accompanies the ulnar artery down the fore. 
arm, and branches along with it in the palm into the 
form of an arch, with three branches ; which three 
branches are afterwards divided hike the arteries, each 
into two twigs at the roots of the fingers. 

The ſuperficial palmar arch finiſhes with a ſmall 
branch, which makes another inoſculation at the root 
of the thumb with that ſuperficial palmar branch 
which comes off from the artery of the thumb, near 


the place where the artery of the forefinger alſo 
comes oft. 


ARTEKIA INTEROSSEA. 


THE INTEROSSEOUS ARTERY 1s, after the radial and 
ulnar, the laſt of the arteries of the forearm. It 1s 
but a branch of the ulnar; it ariſes from the ulnar 
juſt where it is lying in the very deepeſt part of the 
arm, where it touches the interoſſeous ligament. I his 
artery is named IN TEROSSEA COMMUN1S, becauſe of 
two lefler interofleous arteries into which it divides. 
Firſt the interoſſea communis divides about an inch 
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below the elbow into the interoſſea anterior and inter- 
oſſea poſterior ; next the interoſſea poſterior gives off 
the poſterior or interoſſeous recurrent. That artery is 
already deſcribed ; and I proceed to deſcribe now the 
courſe of the two interoſſeous arteries. ; 

Firſt,” The anterior interoſſeous artery is the conti- 
nued trunk, for it goes ſtraight forwards, and is lar- 
ger; while the poſterior interoſſeous is ſmaller, turns 
out of the ſtraight courſe to perforate the membrane, 


and is exhauſted before it reaches the wriſt. oy 


The anterior interoſſeous artery lies flat upon the 
forepart of the interoſſeous membrane; is larger than 
a crow-quull, or about half the diameter of the radial 
artery. As it goes down the forearm, it gives branch- 
es to all the muſcles; it gives the nutritious arteries 
of the radius and ulna; it goes forwards, and, ending 
in ſmall branches under the anular ligament of the 
wriſt, it makes beautiful net-works and anaſtomoſis 
over the capſular joints of the carpus. 

Secondly, The poſterior interoſſeous artery turns 
through the interoſſeous ligament about two inches 
below the elbow-joint. It inſtantly gives off the in- 
teroſſeous recurrent; which being very large, the ar- 
tery ſeems to be divided into two equal branches, of 
which one is the recurrent, turning upwards towards 
the elbow- joint; the other is the poſterior interoſſeous 
itſelf, running downwards, and diſtributing its branch- 
es among all the great bellies of the extenfor muſcles 
which lie on the outſide of the fore · arm. 

Thirdly, There is ſomething like a ſecond in teroſſea 
poſterior ; for the anterior interoſſeous artery ſends 
off, about four inches aboye the wriſt, another artery, 
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but much ſmaller, which perforates the interoſſeous 
membrane; might be called a ſecond poſterior inter. 
oſſeous; though it is rather to be reckoned among 
thoſe ſmaller twigs which, coming off from the ante. 
rior interoſſeous, and perforating the ligament, go thro! 
it to the extenſor muſcles, and are named PRERTORA. 
TING ARTERIES, being from about four to ſeven in 
number, 


e HAP. II. 


OF THE ARTERIES OF THE THORAX, ABDOMEN, 
AND PELVIS. 


..... —— — 


I I. ARTERIES OF THE THORAX. 
— — 


AORTA THORACICA, 


Tur aorta from the arch (where the ſubclavians and 
carotids go off) bends downwards and backwards, and 
touches the left ſide of the ſpine. The two mem- 
| branes called pleura of the right and left fide meet in 
the middle to form the mediaſtinum ; but as they do 
not meet immediately, they leave a triangular ſpace, 
the baſis of which triangle is the ſpine ; the ſides are 


the two membranes of the pleura, inclining towards 
each 


OF THE THORAX, „ 


each other; and there, in the interſtice betwixt them, 


the aorta is lodged, and along with it lies the œſopha- 


gus, which runs downwards towards the ſtomach. 
The thoracic duct, which is paſſing upwards to the 
ſubclavian vein, and the vena azygos, which returns 
the blood of the thorax, and brings it into the de- 
ſcending cava; theſe parts are all involved in cellular 
ſubſtance, and incloſed in this triangular ſpace be- 
twixt the two membranes. | 

The aorta, as it goes thus downwards beſide the 
ſpine, gives the following branches: Firſt, Since it 
lies immediately behind the root of the lungs, it gives 
ſmall arteries which nouriſh the proper ſubſtance of 
the lungs, the bronchial arteries : Secondly, As it lies 
by the fide of the œſophagus, it ſupplies it with ſmall 
twigs, the ceſophageal arteries : Thirdly, The aorta, as 
it moves downwards through the thorax, gives off a 
ſmall and regular artery to the interſtice of each rib 
as it paſſes it; and theſe are the iNTERCOSTAL AR- 
TERIES. * 

The BRONCHIAL arteries are always three, and ſome- 
times four, in number. Their office is not to contri- 
bute to the oxydation of the blood; that oſſice be- 
longs peculiarly to the pulmonic artery, while the 
[mall bronchial arteries are for nouriſhing the proper 
{ſubſtance of the lungs; for which end they attach 
themſelves immediately to the trachea, and follow its 
branches, twiſting round them through all the ſub- 
ſtance of the lungs. 


I. ARTERIA AR HGPg 


Tux comMoN BRONCHIAL ARTERY, ſo named be- 
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_ cauſe it gives branches to both ſides of the lungs, 


ariſes higheſt from the forepart of the aorta ; it gives 
two branches, one to the right fide of the lungs, and 
one to the left ; the right branch gives an artery to the 
ceſophagus, and ſometimes the whole of the right 
branch goes to that part. | 


2. ARTERIA BRONCHIALIS DEXTRA, 


THE RIGHT BRONCHIAL ARTERY ſometimes, like 
the common bronchial, comes off from the aorta ; but 
very often it comes off from the upper intercoſtal ar. 
tery. It goes round the right branch of the trachea, 
and belongs to that fide of the lungs alone : but it 
gives, notwithſtanding, ſome branches to other parts, 
eſpecially to the œſophagus, to the back of the peri- 
cardium, and to the poſterior mediaſtinum, or mem. 
brane which ſtrides acrofs the aorta. 


3. ARTERIA BRONCHIALIS SINISTRA, 


Tux LEFT BRONCHIAL ARTERY comes off along 
with the bronchialis communis from the forepart of I 
the aorta ; it goes to the left ſide of the lungs, and alſo 
affords ſmall branches to the ceſophagus and neigh- 
bouring parts. 


4. ARTERIA BRONCHIALIS INFERIOR, 

OrTex there is a fourth bronchial artery, which 
we would call BRONCHIALIS INFERIOR, Or the LOWER 
BRONCHIAL ARTERY, becauſe it comes off lower than 
theſe, commonly about the place of the fifth rib. lt 
goes to the back of the heart, where the pulmonic 
vein of the left fide expands into the auricle, and 
taking 
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taking the pulmonic vein as a conductor, creeps 
backwards along it into the ſubſtance of the lungs. 

Theſe bronchial arteries are the leaſt regular in all 
the body, coming off uſually from the aorta, but 
ſometimes from the mammary, and often from the up. 
per intercoſtal artery ; ſometimes alſo they ariſe from 
the intercoſtals of the aorta. But from one or other 
of theſe ſources we uſually have three or four bron- 
chial arteries, which are ſo named from their belong. 
ing to the branches of the trachea or bronchiz. 

Ruyſch, who firſt diſcovered this artery, and Syl- 
vius de la Boe and others who followed Ruyſch, and 
uſed his words in deſcribing the artery, explained its 
office truly : they ſaid it was for nouriſhing the ſub. 
ſtance of the lungs. But this ſenſible opinion was 
diſputed by many phyſicians of very great reputation; 
who maintained that it was quite diſproportioned to 
the ſize of the lungs, and that it nouriſhed the trachea 
only; and they gave a moſt whimſical reaſon for be- 
lieving all this. The lungs they conſidered as made 
of very coarſe ſtuff, which the half elaborated blood 
of the right ventricle and pulmonic artery might 
ſerve; while the harder and more perfect ſubſtance 
of the trachea required a more perfect and finer 
blood. 


8. ARTERIZ OESOPHAGEZ. 


THz OESOPHAGEAL ARTERIES are generally five or 
fix in number. They are ſmall twigs which come off 
from the aorta below the bronchial arteries; they 
encircle the lophagus, 1 and make anaſtomoſes with 

| each 
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each other; and very generally they paſs off from 
the ceſophagus to the poſterior mediaſtinum, or that 
double membrane under the interſtice of which the 
aorta lies. Theſe ſecondary arteries, along with very 
ſmall twigs which come off from the aorta itſelf, ſome 
anatomiſts chooſe to deſcribe apart under the title of 
poſterior mediaſtinal arteries, 


6. INTERCOSTALES INFERIORES. 


THE LOWER INTERCOSTAL ARTERIES are nine or ten 
in number, according .to the number of ribs which 
are unſupplied by the upper intercoſtal artery (for 
the upper intercoſtal, which comes downwards from 
the ſubclavian artery, ſupplies the intercoſtal ſpaces 
commonly of the two firſt ribs), but ſometimes of 
three, and ſometimes of one only. The aorta, as it 
goes down the back, gives out, as it paſſes each verte- 
bra, one artery for each rib ; as it goes down along 
the loins it ſtill gives off an artery at the interval of 
each vertebra ; in the thorax they are named 1NTER- 
COSTAL, and in the loins the LUMBAR arteries. 

The right intercoſtals are longer, becauſe they have 
to mount over the ridge of the vertebræ ;, the left 
ones are ſhorter, becauſe the aorta lies on that fide of 
the ſpine : often the intercoſtals give ſmall twigs to 
the œſophagus and mediaſtinum ; but befides thele, 
each intercoſtal artery gives three principal branches, 

1. By the head of each rib it gives a ſmall artery, 
which belongs entirely to the ſpine, and this artery 
ſends one twig to the ſubſtance of each vertebra ; an- 
other twig goes to the ſheath or dura mater of the 


ſpinal marrow ; the third, following each intercoſtal 
| nerve 
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nerve backwards, enters into the ſubſtance of the ſpi- 
nal marrow itſelf. | 

2. Each intercoſtal' gives next a larger artery, 
which perforates near the head of each rib, and paſſes 
through to the back, and ſupplies the longiſſimus dor- 
6, latiſſimus dorſi, ſacro-lumbalis, and all the great 
muſcles of the back, which have indeed no other 
ſource whence they can derive arteries ; and though 
theſe are apparently ſmall for ſo great a maſs of muſ- 
cular fleſh, that ſmallneſs is compenſated for by their 
frequency. 

3- The intercoſtal artery proceeds, after giving 
theſe branches, along its proper intercoſtal ſpace, 
where it gives an immenſe number of ſmall arteries to 
the intercoſtal muſcles; and as each artery paſſes 
round the thorax along the ribs, it ſplits into two 
branches ; one attaches itſelf to the lower edge of the 
rib above it, where there is a ſort of groove to re- 
ceive it, that is, the larger artery, and the one that is 
to be feared in wounds or operations ; the other at- 
taches itſelf to the upper ſharp edge of the lower rib, 
where there is no groove; this of courſe is the ſmaller 
branch, much leſs important in all reſpects. Theſe 
two accompanying each rib, run round the circle of 
the thorax to its forepart, and inoſculate with the 
mammary and epigaſtric arteries. 


§ 2. ARTERIES 
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§ 2. ARTERIES OF THE ABDOMEN. 


AORTA ABDOMINALIS, 


Tux aorta deſcends into the belly under that arch 
which is formed by the legs of the diaphragm. It 
paſſes along the left fide of the ſpine ; but now, upon 
emerging into the abdomen, it inclines nearer to the 
middle of that ridge which is formed by the vertebræ. 
The flat and tendinous legs of the diaphragm not on. 
ly ſtride over the aorta, ſo as to form an arch appa. 
rently for its protection; but the uppermoſt part of 
the crura turns flat under it, ſo as to embrace it. No 
vein goes along with the aorta; for the cava, which 
returns all its blood, leaves it a little above the pelvis, 
and inclines towards the right fide, that it may enter 
into the right ſide of the heart, which it does by pal. 
ſing under the liver. 

But the aorta has other very important connections; 
for as one of its firſt arteries is the great artery of the 
inteſtines, of courſe the root of the meſentery (the 
membrane which conducts the arteries of the inteſ- 
tines) lies over the aorta ; and as the meſentery con- 
ducts the lacteals from the inteſtines, of courſe the 
meeting of the lacteals and of the lymphatics, or, in 
other words, the beginning of the thoracic duct, is at 
the {ide of the aorta. Again, as the great nerves which 
come down from the breaſt into the abdomen are de- 
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fined chiefly for the viſcera, they have no other way 
of reaching the viſcera than by taking the direction of 
the ſeveral branches which the abdominal aorta gives 
out. There are three great branches ; the celiac, the 
ſuperior meſenteric, and the inferior meſenteric arte- 
ries. Of courſe there are three great plexus of nerves; 
the cœliac plexus, the ſuperior meſenteric plexus, and 
the inferior meſenteric plexus. As theſe net- works 
all come from the greater net-work which covers the 
aorta itſelf, that plexus is named, from its great ſize 
and from its many radiated nerves, the ſolar plexus ; 
and the ſemilunar form of the two great nerves which 
ſupply the whole . gives them, the name of ſemilunar 
ganglions. 

Theſe connections of the aorta, deduced in this ge- 
neral way, will be eaſily underſtood; will ſhow the 
importance of ſtudying this point, where there are ſo 
many intricate parts; and will explain alſo the ne- 
ceſſity of mentioning this group of difficult parts at 
Odce. 

The aorta then paſſes from the thorax into the ab- 
domen, through betwixt the legs of the diaphragm; 
the beginning of the thoracic duct lies a little below 
this point, and the duct itſelf runs up by the fide of 
the aorta ; the great Splanchenic nerve, or that which 
goes to the bowels, attaches itſelf as ſoon as it enters 
the abdomen to the fide of the aorta, and ſwells out 
into the ſemilunar ganglion or knot : So that the ſe- 
milunar ganglion of each Splanchenic nerve lies along 
each fide of the aorta ; the ſmaller nerves which theſe 
ganglions give out meet acroſs the root of the abdo- 
minal aorta, to form the ſolar plexus; and next the 
Vol. IL 3 F ie celiac 
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, G : 
celiac and meſenteric plexus ariſe chiefly from that 


ſolar one. 

The aorta, thus connected, having come out into 
the abdomen, the firſt branch naturally which it gives 
off is a ſmall one to the diaphragm as it paſſes un. 
der it. The next branch which it gives off is the 
moſt- important of all, viz. the celiac artery; and it 
fupplies the ſtomach, the liver, and the ſpleen, becauſe 
they lie in the upper part of the abdomen. Next it 
gives a great artery to the inteſtines, which is named 
the ſuperior meſenteric artery; for it goes to the in- 
teſtines which lie within the abdomen. And, laſtly, 
it gives off a great artery, which is named lower me- 
ſenteric ; becauſe it ſupplies chiefly the lower part of 
the great inteſtines, and moſt eſpecially the rectum, 
where it goes down into the pelvis. 

Then the aorta divides into the two iliac arteries, 
and of courſe has no longer the name of abdominal 
aorta. 


ARTERIZ PHRENIC A. 


Tut diaphragm has in nine of ten bodies two arterics 
named the PHRENIC ARTERIES one going to the right 
fide, the other to the left. The varieties of this artery are 
too great almoſt to be mentioned; but, however, theſe 
are the chief: Generally the phrenic arteries are two 
{mall arteries ariſing from the aorta, one going to the 
right fide, another to the left; often there is one artery 
going off from the forepart of the aorta, and dividing 
immediately into two arteries, right and left; ſometimes 
one ariſes from the aorta itſelf, another from the cœ- 
liac artery; ſometimes the cœliac artery, which has 


properly 
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properly but three branches, has a fourth added, 
which 1s the phrenic artery; ſometimes there are 
three phrenic arteries, ſometimes even four ; and the 
diaphragm, it is always to be remembered, receives 
often ſmaller branches from the intercoſtal and lum- 
bar arteries, or from the capſular arteries, beſides 
thoſe which it gets from the thorax along with its 
nerve coming along the pericardium. 

Theſe varieties being mentioned, the hiſtory of the 
regular phrenic arteries may be very ſhort. One goes 
round the right fide of the diaphragm, and the other 
round the left, with very little variety. Firſt the 
phrenic artery crofles what 1s called the fleſhy part of 
the crus diaphragmatis of its own ſide, and goes bend- 
ing along to what 1s called the ala or wing of the dia- 
phragm, and gives a great many arteries in all direc- 
tions into theſe fleſhy ſides of the diaphragm ; the 
artery then turns round, and encircles the great cen- 
tral tendon, where the two phrenic arteries begin to 
turn round : they give one branch particularly large 
to the fleſhy ſides of the diaphragm, which ariſe from 
the ribs; then bending round the central tendon, they 
ſpread all their remaining branches forwards upon the 
central tendon, and upon that part of the muſcle which 
ariſes from the ſternum, and meet in large inoſcula- 
tions with each other, . One branch often pierces the 
diaphragm, goes into the pericardium where it is at- 
tached to the diaphragm, and unites with that artery 
which comes down along with the phrenic nerve, the 
comes nervi phrenici. 

But ſtill it is to be —— — that the phrenic 
arteries, before they enter into the diaphragm, give 

1 ſmall 


| 
| 
| 
* 
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ſmall arteries to the capſulæ renales, and to the ceſo. 
phagus and neighbouring parts; the œſophagean 
branch running upwards into the thorax, to inoſcy. 
late with the upper arteries of the œſophagus. 


$ 3. OF THE ARTERIES OF THE STOMACH, LIVER, AND 
SPLEEN. 


Tux upper part of the abdomen is occupied entire. 
ly by the ſtomach, liver, and ſpleen ; the ſtomach in 
the middle, the liver on the right hand, and the ſpleen 
on the left. The cœliac artery ſupplies all theſe parts; 
it riſes up from the forepart of the aorta a ſhort thick 
artery encircled by the lefler arch of the ſtomach; 
and it immediately ſplits into three branches, of which 
the middle branch goes to the ſtomach, the left goes 
to the ſpleen, the right goes to the liver; and thus we 
have all the branches of the cœliac artery neatly and 
ſimply arranged. | | 


ARTERIA COELIACA, 


Tux coELIAC ARTERY is ſo important, that its place 
and connections mult be more correctly deſcribed. It 
ariſes from the forepart of the aorta, juſt at that place 
where the aorta is cloſely embraced by the crura dia- 
phragmatis, and over the eleventh vertebra of the 


back; it juts directly forwards, almoſt at right angles 


from 


| 
[ 
: 
| 
| 
| 
| 
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from the aorta, and is encircled by the leſſer arch of 
the ſtomach ; the artery ſtanding up betwixt it and 
the diaphragm. The cœliac trunk, then, is ſo placed 
as to be ſurrounded by theſe parts; it has the œſo- 
phagus on the left hand; the lobulus ſpigelii, or lo- 
bulus papillaris of the liver, on the right hand; it has 
the leſſer arch of the ſtomach making its turn under 
it; and it has the diaphragm above, and the pancreas 
running acroſs below; it is covered by the delicate 
web of the omentum, named omentum minus, which 
goes from the leſſer arch of the ſtomach · to the liv 
and to the ſpine. | 
Now this ſhort jutting out or ſtump we call the 
trunk of the coeliac artery; or we call it axis arteriz 
cœliacæ, for there is no other artery of the body that 
divides like it: the ſtump, which is leſs than half an 
inch in length, ſerving as an axis, from which the 
three great branches, viz. to the ſtomach, liver, and 
ipleen, go off all at once, in a tripod-like form; one 
upwards, one to the right, and one to the left. The 
hepatic, which goes to the right, is largeſt in the 
child, becauſe of the great bulk of its liver; the ſple 
nic, which goes to the left, is larger in the adult ; the 
gaſtric 1s almoſt always the ſmalleſt of the three, 


1. ARTERIA CORONARIA VENTRICULI. 


THE CORONARY ARTERY of the STOMACH is the 
central artery of the tripod. When it belongs entire. 
Jy to the ſtomach, it is ſmaller than the ſplenic or he- 
patic arteries : but when it gives (as often it does) a 
branch to the liver, it is the largeſt of the three. 
This gaſtric artery, or coronary artery of the ſtomach, 

is 


| 
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is generally the ſmalleſt, not very much larger than 
crow-quill ; it riſes upwards, and turns a little toward; 
the left ſide, becauſe the * orifice of the * 
is there. 

Before it reaches thie pyloric orifide of the Bowen 
it divides itſelf into two great branches; one going 
round the cardial orifice of the ſtomach, and the other 
returning along the leſſer arch. 


CORONARIA SUPERIOR VENTRICULI. 


Tux branch which belongs to the cardiac orifice 
of the ſtomach attaches itſelf to the eſophagus, juſt 
where it is emerging from the diaphragm, and where 
it is joined to the ſtomach : the artery turns round the 
ceſophagus, paſſes firſt under and behind it, and then 
turns round and appears on the forepart, or rather 
on the left fide, of the ſtomach to ſpread over it. In 
the middle of this turn it gives off an artery which runs 
backwards along the œſophagus, takes directly the line 
of the ceſophagus, runs up with it into the thorax a con- 
fiderable way, inoſculates with the upper œſophagean 
Arteries, and though a ſmall branch, it is long, and 
ſeldom awanting. The ſecond branch is a continua- 
tion of the ſame artery encircling the cardia, ſending 
its arteries down over the large and bulging part of 
the ſtomach, ſomewhat in the form of a crown. As 
the ſpleen is attached to this end of the ſtomach, this 
artery inoſculates with what are called the vaſa bre- 
via, or ſhort veſſels coming from the ſpleen ; and fo 
it ends, having the name of CORONARIA SUPERIOR VEN- 
TRICULI. | 

The ſecond branch of the coronary returns along 

| the 
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the leſſer arch of the ſtomach; it is ſo connected 
with the laſt that it may be called ramus coranariæ 
dextra, though properly it is not a branch, but the 
continued trunk of the gaſtric artery. When the firſt 
branch turns round behind the ceſophagus, this one 
ſtops and turns to the leſſer arch of the ſtomach, 
touches it juſt at the cardiac orifice, i. e. at the root of 
the ceſophagus; turns with a gentle turn round the 
lefſer arch of the ſtomach, bending as the arch bends, 
giving its branches down both forwards and back- 
wards over each fide of the ſtomach. As it runs along 
the ſtomach it is ſenſibly exhauſted by theſe arteries, 
ſo that it arrives very ſmall at the lower or pyloric 
orifice of .the ſtomach ; there it turns over from the 
ſtomach upon the ſmall gut in ſuch a way as to be- 
long to the pylorus or union of the gut with the ſto- 
mach ; and though ſmall and trivial, it has an appro- 
priated name, ARTERIA PYLORICA SUPERIOR, and 
thus the gaſtric artery ends. 

But ſometimes, as has been mentioned in the gene- 
ral deſcription, the gaſtric artery ſends a branch to the 
liver; yet, in that caſe, the order of theſe arteries al- 
ready enumerated is in no degree diſturbed ; the 
artery running along the œſophagus, the artery run- 
ning round the cardia and in form of a crown, the ar- 
tery returning along the leſſer arch, are ſtill the ſame; 
only, that after giving off this laſt artery, the trunk 
of the gaſtric goes off from the ſtomach, continues its 
courſe towards the liver, and paſſes into it. 


2. ARTERIA HEPATICA. 


Tux HEPATIC ARTERY goes off from the ceœliae 
axis, 


i 


2 


fon. 


and from ſupplying the ftomach and epiploon, is named 
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axis, where it almoſt touches the point of the ſpige. 
lian lobe. The pancreas covers the root of the hepa. 
tic artery; it then turns a little forwards, and riſing 
fomewhat upwards at the ſame time, it paſſes under 
the pylorus, i. e. under the ſtomach and duodenum, 
it paſſes behind the omentum minus and biliary 
ducts; it arrives at the porta where the great vena 
portz enters the liver, and where the bihary duct; 
come out; it paſſes betwixt the biliary ducts and the 
vein; and having divided a little before into two 
great branches, theſe now enter into the right and 
left lobes of the liver. In this place it is incloſed 
along with all the other veſſels in that ſheath of 
cellular ſubſtance which is called the capſule of Gli. 


Thus the artery finally terminates near the liver in 
two great branches, right and left ; but before it does 
ſo, it-gives, as it paſſes the ſtomach, duodenum, pan- 
creas, very important branches to theſe parts. Be- 
fore it gives theſe more important branches, it gives 
fmall twigs to the vena portæ and to the head of the 
pancreas; then it gives off the great artery which is 
the ſource of theſe leſſer arteries, (to the pylorus, 
pancreas, and duodenum), viz. the ARTERIA DU0- 
DENO-GASTRICA, which, ſoon after it goes off from the 
hepatic artery, divides into two chief branches. One 
turns backwards along the duodenum ta the ſtomach, 


GASTRO-EPIPLOIC ARTERY. The other, turning down- 
wards along the duodenum, gives at the ſame time arte- 
ries to the pancreas, and ſo is named ARTERIA PANCREA= 
TICO-DUODENALILS. The trunk which divides into theſe | 
two | 
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two arteries may be deſcribed thus: The duodenum 
begins from the pylorus; the pancreas pours its li- 

quor into the duodenum; and therefore the head of the 

pancreas is attached to the duodenum : this marks 

the point at which the trunk of the arTERIA DUO- 

DENO-GASTRICA goes off; for it riſes at right angles 

from the hepatic; it lies behind the lower end of the 

ſtomach juſt between the pylorus and pancreas; there 

it ſplits into its two great branches, viz. to the duo- 

denum and to the ſtomach. But beſides theſe two 
great branches there are ſubordinate arteries, which 

muſt be enumerated along with them. 

One artery goes off to the upper and back part of 
the duodenum over the biliary ducts; next go off 
ſmall arteries to the duodenum of (till leſs importance, 
and nameleſs; and at the fame place ſmall twigs are 
often given to the pancreas. 

The firſt which is diſtinguiſhed or regular, or has 
a name, is the PYLORICA INTERIOR, the lower pylo- 
ric artery. It goes off from the pancxEATICo-Duo- 
DENALIS almoſt as ſoon as it touches the duodenum ; 
there are ſometimes two or more pyloric arteries go- 
ing off at this point; they encircle the pylorus with 
delicate branches; and at the ſame time turn ob- 
liquely upwards, to receive inoſculations from the 
upper pyloric, which comes from the artery of the 
ſtomach. 

The next artery to be liſtinguiſhed by a peculiar 
name is one which goes off directly oppoſite to this, 
delongs to the pancreas, is named, from its running 
tranſverſely acroſs the pancreas, the TRANsVE rs E PAN = 
GREATIC ARTERY, It is a neat ſmall branch, which 
Vol. II. 30 paſſes 
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paſſes under the pancreas, runs along its back part, 
gives its arteries into the ſubſtance of the pancreaz 
from ſide to ſide; and yet is not exhauſted till it ha: 
run along more than two-thirds of the length of thi; 
long gland. | 

The next branch is that from which the whole ar. 

tery has its name ; for the artery having given off the 
lower pyloric artery, and the tranſverſe artery of the 
duodenum, turns downwards, bending according to 
the circle which the duodenum makes, lying in the 
hollow ſide of that circle juſt as other meſenteric ar- 
teries lie along their proper inteſtines. In all this 
circle it gives continual arteries outwards to the duo. 
denum ; it gives alſo frequent arteries inwards to the 
pancreas. From theſe two connections this branch is 
peculiarly named ARTERIA PANCREATICO-DUODENA- 
LIS. It ends in inoſculation with the meſenteric artery. 

At the place where this pancreatico-duodenalis 
turns downwards, the other great branch turns back- 
wards and upwards to reach the ſtomach. It is ſo 
great that it muſt be conſidered as the continuation 
and ultimate part of the artery. It goes to the ſto- 
mach and epiploon, and thence is named gaſtro- epi- 
ploic artery. 

The courſe of the gaſtro-epiploic artery is along the 
lower part of the ſtomach, and is moſt beautiful; it 
makes a broad ſweep round all the greater arch of the 
ſtomach ; it lies in that line where the great omentum 
comes off from the ſtomach ; it ſends many and large 
branches upwards upon the ſtomach, both on its fore 
and on its back ſurfaces ; it ſends oppoſite branches, 


very frequent and conſiderable, down into the web 
WW 
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of the omentum or epiploon ; it runs along the ſto- 
mach till it meets with a ſimilar branch from the ſple- 
nic artery; and the inoſculation between them is ſo 
large and perfect, that we cannot tell where the one 
artery ends or the other begins. This branch from 
the hepatic artery is named the right artery of the 
ſtomach, or the right GATSRo-EPIPLOIC ARTERY, 
while that from the ſplenic artery is the left. 

Beſides this great artery to the duodenum and ſto- 
mach, the hepatic artery, before it plunges into the 


liver, gives another branch, but ſmall ; it is named 
pylorica ſuperior hepatica. 


PYLORICA SUPERIOR HEPATICA., 


'THE PYLORICA SUPERIOR HEPATICA is ſo named to 
diſtinguiſh it from that upper pyloric artery which 
comes down from the ſtomach, and ſometimes it is 
called GASTRICA vel CORONARIA MINOR. It comes off 
from the hepatic juſt before it divides, or immediate- 
ly after from the left hepatic. It turns backwards at 
an acute angle to the leſſer arch of the ſtomach, and 
having given ſmall twigs to the omentum minus, it 
goes directly to the pylorus, inoſculating with its up- 
per and lower arteries. 


HEPATICA SINISTRA. 


Tux hepatic artery, now advanced to within about 
two inches of the liver, divides into its two great ar- 
teries. Both go to the porta of the liver ; but the 
one belongs to the right lobe, the other belongs to the 
left. The artery which belongs to the left lobe of the 
liver is ſmaller, and when there is an hepatic artery 


362 from 
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from the ſtomach it is very ſmall ; it mounts over the 
vena portz, and enters into the liver at the foſſa un. 
bilicalis; its branches within the liver go chiefly to 
the left lobe, lobulus ſpigelii, and anonymous lobe. 


HEPATICA BEXTRA, 


Txt right branch of the hepatic artery paſſes under 
the biliary duds, enters along with them into the 
right lobe of the liver, and before it does ſo it gives 
off the arteria cyſtica, or artery of the gall-bladder, 
one of the moſt beautiful little arteries in the body, 
The cyſtic artery branches over the gall-bladder be- 
twixt its coats, in the form of a coronary artery, and 
having made a beautiful tree of branches over the 
gall-bladder, it paſſes off from it, and goes to the 
ſubſtance of the liver. | 


ARTERIA SPLENICA. 


Tux 3FLENIC ARTERY is one of the moſt remarkable 
in the human body. The ſpleen is tied down to the 
left ſide of the diaphragm by a proper ligament; it 
is lſo connected with the greater or bulging end of 
the ſtomach by proceſſes of the omentum and by veſ- 
ſels. The ſplenic artery, the largeſt branch of the 
_ cceliac, as large as a gooſe-quill, turns off from the 
celiac trunk almoſt at right angles, and runs a foot in 
length acroſs the abdomen to get to the ſpleen. It is 
in all this courſe exceedingly tortuous ; it runs along 
the upper edge of the pancreas (which allo lies acroſs 

the 
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the abdomen), and gives arteries to it; when it ap - 
proaches the ſpleen, it gives off that great artery 
which returns along the lower border of the ſtomach, 
and when it actually arrives at the ſpleen, it divides 
into a great many branches, which enter by the con- 
cave ſurtace of the ſpleen, and plunge into its ſub- 
ſtance. — i 

1he branches then, of the ſplenic artery, are theſe; 
1. It gives a great artery to the pancreas named PAN- 
CREATICA MAGNA, which paſſes to the right under the 
pancreas, and belongs chiefly to the head of the pan» 
creas, or that rounded end which is next to the duo- 
denum. Though named magna, it is a variable ar- 
tery, and of little importance. 2. All along, as the 
ſplenic artery is paſſing to the left by the border of 
the pancreas, it ſends ſhort branches into it. They are 
named PANCREATICA PARVA, or ſmall PANCREATIC AR- 
TERIES. 3. It often ſends ſmall arteries upwards to the 
back part of the ſtomach, named posTERIOR GASTRIC 
ARTERIES, 4. The GASTRO-EPIPLOICA SINISTRA, or 
the left gaſtro-epiploic artery, is a very large and prin- 
cipal branch of the ſplenic artery. It ariſes under the 
ſtomach a little beyond the left or larger head of the 
pancreas ; it makes a large arch, and then turns with a 
ſerpentine turn towards the ſtomach, returns along the 
lower border of the ſtomach within the doubling of 
the omentum, and gives its arteries upwards to the ſto- 
mach and downwards upon the omentum, ſo much 
like thoſe of the right gaſtro-epiploic artery, that 
when they meet in the middle of the great arch of 
the ſtomach, and inoſculate, we cannot diſtinguiſh 
where either of them ends; the chief difference is, 


that 
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that ſome of the epiploic branches of this artery are 
particularly large. 5. The vasa BRE IA are a ſet of three 
or four arteries which the ſplenic gives off juſt before jt 
enters into the ſpleen ; and as the artery lies cloſe to 
the ſtomach, theſe arteries which go to the great bul. 
ging of the ſtomach are exceedingly ſhort, and are 
thence named vaſa brevia. The artery ends by eight or 
ten branches, which plunge into its ſubſtance. Some. 
times we ſee the artery paſs, almoſt undivided, or di. 
vided into one or two branches only, into the boſom 
or finus of the ſpleen. 

Theſe are all the arteries of the ſtomach, liver, and 
ſpleen, the viſcera which fill the upper region of the 
abdomen. 


OF THE ARTERIES OF THE INTESTINES. 


OF THE UPPER AND LOWER MESENTERIC ARTERIES, 


Tux bowels are ſo diſpoſed within the abdomen, | 
that the largeſt of them, viz. the colon, the great in- | 
teſtine, encircles all the others. It begins on the right 
fide in a blind fac called the caput coli, or head of the 
colon: it goes upwards, and croſſes the belly, fo as to 
ſupport the ſtomach, and ſeparate the ftomach, liver, 
and ſpleen, from the ſmall inteſtines : it deſcends again 
into the pelvis at the left ſide, forming the rectum; and 
all the ſmall inteſtines hang by their meſentery in the 
central part of the abdomen, ſurrounded by this great | 

a | bowel ; © 
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bowel; and the arteries lie within the two lamellæ of 
the meſentery or ſupporting membrane of the inteſ- 
tines, ſo that they are called meſenteric arteries; and 


they follow the inteſtines in that very order in which 


I have named them. 

The GREAT or SUPERIOR MESENTERIC ARTERY gives 
its firſt branches to the caput coli ; its next branch to 
the middle of the colon under the ſtomach; the thou- 
ſand turns of the ſmall inteſtines next abſorb all its 
other branches. The LowER MESENTERIC ARTERY, 
which gives no branches to the ſmall inteſtines, attaches 
itſelf to the left fide, and eſpecially to the loweſt part 
of the colon, and goes down with the rectum into the 
pelvis, and ends there. 'This, then, may ſerve as a 
general plan or arrangement for the inteſtines and for 
the two meſenteric arteries. 


I. MESENTERICA SUPERIOR, 


Ir is not ſurpriſing that the ur PER MESENTERIC is 
the largeſt of all the abdominal arteries. It ariſes 
from the aorta, where it 1s ſtill betwixt the legs of the 
diaphragm, and not more than half an inch below the 
celiac artery. The coeliac and meſenteric arteries lie 
cloſe upon each other; only we are leſs ſenſible of 
their nearneſs by the axis cœliacæ jutting perpendicu- 
larly forwards, and by the trunk of the meſenteric 
running very obliquely downwards, and by the head 
of the pancreas lying immediately over the meſenteric 
and hiding its root. The trunk of the meſenteric artery 
paſſes under the pancreas, then through the meſocolon 
or meſentery of the colon, then into the proper meſen- 

tery 
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tery of the ſmall inteſtines. It turns firſt to the left , 
and then, by a ſecond gentle bending, it turns again 
towards the right fide of the abdomen. It runs yery 
low into the abdomen before it gives out any branch. 
es; and then it gives them off in the following 
order. | 

From the right fide it gives branches to the great 
inteſtines, of which there are three chief arteries; but 
from the left fide, where it gives arteries to the ſmall 
inteſtines, it gives innumerable branches, very large, 
and ſo inoſculated with each other, that they form a 
fort of meſh or immenſe plexus in the meſentery be. 
fore they go onwards to the guts. The undivided 
trunk of the artery is very large and long; the gentle 
curvature of it from left to right gives it the form of 
an Italic /; the prodigious ſize of that meſh or plex. 
us of veſſels which goes to the great inteſtines is ſuch 
as to carry the artery down to the left ilium or flank 
where the caput coli or conjunction of the ilium with 

the colon lies. 7 
It is from the convex of this gently bending arch, 
and from the right or outer ſide of the artery, that 
the following arteries to the great inteſtines go off *. 
The coLica MEDIA to the middle of the great inteſ- 
tine, the COLICA DEXTRA to the right fide of the great 
inteſtine, the 1LEO-coLIcA to the joining of the ilium 
with 


—_ — 


* Often before giving off its greater arteries, the meſenteric gives 
to the pancreas ſeveral ſmall arteries ; and to the duodenum two or 
three, which are ſometimes named under the title of duodenales infe- 
riores, 
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with the caput coli or beginning of the great inteſ- 
tine. 


COLICA MEDIA, 


1. THE MIDDLE COLIC ARTERY paſſes along in the 
doubling, 1. e. betwixt the two lamellz of the meſo- 
colon. It goes with a circular ſweep upwards to- 
wards that part or corner (as we may call it) of the 
colon which lurks under the liver; but before it 
touches the inteſtine, and generally at the diſtance of 
about three or four inches from it, this artery divides 
into two great branches; one turning backwards, along 
the right fide of the colon, inoſculates with the colic 
arteries ; the other, liker the continued trunk, turns 
upwards, bending according to the curvature of the 
arch of the colon, which ſupports the ſtomach ; and 
having rounded the concave of this arch, and arrived 
at the left ſide, it there makes a great inoſculation 
with the left colic artery, which is a chief branch of 
the lower meſenteric; and ſo completes the great me- 
ſenteric arch, one of the moſt celebrated inoſculations 
in the whole body, that of the circle of Willis hardly 
excepted. 


COLICA DEXTRA. 


2. Tux RIGHT COLIC ARTERY is enumerated as a 
diſtin artery, chiefly for the ſake of plainneſs; for 
though ſometimes it ariſes apart from the general me- 
ſenteric trunk, yet in ninety-nine of one hundred bo- 
dies it proceeds from the upper or middle colic ar- 
tery. It is a very large branch; it is ſet off from the 
coliea media at a very crooked, broken-like angle; it 
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moves along the right ſide of the colon, inclining alſo 
a little upwards towards the liver; it alſo ſplits when 
it approaches the gut into two branches ; one turning 
towards the upper fide to inoſculate with the middle 
colic artery, the other turning downwards towards 
the ilium or flank to inoſculate with the ileo-colic 
artery. 


ARTERIA ILEO-COLICA., 


3. Tur 1LE0-coLIc ARTERY ariſes about an inch 
lower than the laſt. It is a long, ſmall, and flender 
artery compared with the two laſt ; which are ſhort, 
ſtumpy, and with contorted angles. This artery goes 
to the place where the {mall inteſtines end, and the 
great ones begin; of courſe the membrane which 
Holds the inteſtines at this corner (I mean in the right 
haunch) changes its name from MEZZ0-COLON (in 
the middle of the colon) to melentery, or (MEZZo- 
ENTERON, in the middle of the inteſtines) ; and of 
courſe this ileo-colic artery rans down, not along the 
meſo-colon, but along the meſentery. It goes right 
down towards the joining of the ilium with the co- 
lon; it ends in three regular branches ; one paſſes 
ſtraight onwards to the junction of the ilium and co- 
lon, ſplits into two branches, one going over the fore 
and the other over the back part of the caput coli, 
and having a very curious correſpondence with the 
valve within, ſo that it might be called arTERIA VAL- 
VULZ coll. While this branch goes ſtraight for— 
wards over both ſides of the caput coli, another 
branch runs backwards along the colon, and inoſcu- 
lates with the right colic artery; and another runs 

down- 


© 


OF THE INTESTINES. 427 


downwards along the ilium, and inoſculates with the 
common branches of the meſenteric artery. It is 
from theſe two branches, which diverge like the reſt 
of the colic arteries, that this is called 1LEto-corica. 
Even the appendix vermiformis has its little meſen- 
tery tying it down to the caput coli, and from the 
back of the caput coli a little artery runs down upon 
that meſentery to the appendix, paſſing along the 
whole length of that proceſs. 

From this point all the remaining arteries of the 
meſenterica ſuperior go to the ſmall inteſtines; and 
they are ſo undiſtinguiſhed, and fo prodigiouſly nu- 
merous, that no branches can be deſcribed or named; 
there 1s nothing but a great net-work of arteries to 
deſcribe. The firſt or radical branches which go to 
the ſmall inteſtines, are thick, large, ſhort, and vary 
from twelve to fifteen or twenty in number. But it 
1s not theſe that make this vaſt appearance of a net- 


work; theſe twelve branches are firſt joined to each 


other, as it were mouth to mouth, forming one great 
confluence of arterial arches: from theſe, ſecondary 
branches ariſe, and they unite again in like manner, 
and make a ſecond row of arches; from the union of 
theſe ſtill other arteries ariſe, and make a third, or 
fourth, and even a fifth, row of arches, before any ar- 
teries go to the inteſtines; till at laſt the proper ar- 
teries of the inteſtines go out in ſtraight lines from 
the laſt arch, and ſpread upon the coats of the inteſ- 
tine. In ſhort, the meſentery has a very intricated 
and matted appearance ; from the redoubling of theſe 
arches, which are more and more numerous as the 
artery proceeds lower, till the laſt of the twelye radi- 
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cal branches makes an arch, which ſerves the ilium 
or loweſt of the ſmall inteſtines, and inoſculates with 
the ILEO-COLIC ARTERY. 


2. MESENTERICA INFERIOR, 


THt LOWER MESENTERIC ARTERY is that which is 
named by Haller the left colic artery, becauſe it goes 
only to the left fide of the colon. It ariſes from the 
forepart of the aorta, below the two emulgent arte. 
ries, i. e. pretty low down. It goes off rather from 
the left ſide of the aorta ; it goes off very obliquely, 
and keeps cloſe to the left fide of the aorta for a great 
way; and when it has deſcended as low as the bifur- 
cation of the aorta, it gives off its great branch to the 
left ſide of the colon, viz. the LEFT cori ARTERY ; 
and then turning. down over the iliac artery of the 
left ſide, it deſcends into the pelvis, along with the 
rectum, and ends there. 

1. Its firſt branch is the AR TERIA COLICA sINIS. 
TRA. The lower meſenteric has run a conſiderable 
length, has paſſed as low as the bifurcation of the 
aorta, before this branch 1s given off. This artery 
ſoon divides into three large branches; the trunk it- 
ſelf is ſhort and ſtumpy, the branches go off like 
thoſe of the other fide, at very ſhort, broken-like 
angles: Firſt, One branch aſcends towards the angle 
of the colon, under which the ſpleen lies, and there 
divides itſelf into two branches; one keeping cloſer 
to the inteſtine, nouriſhes it; the other keeping more 
to the middle of the meſocolon, or broad membrane 
of the colon, meets the branch of the upper meſen- 
teric, and completes with it the meſenteric arch, 

being 
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being indeed the larger and more important artery of 
the two. Secondly, Another brauch goes directly 
acrols to the right fide of the colon, and when it 
approaches the gut ſplits (as uſual with the colic ar- 
teries) into two leſſer branches, one turning upwards 
and the other downwards. 'Thirdly, The third branch 
of this left colic artery goes obliquely downwards to 
that part of the gut which lies in the hollow of the 
left haunch-bone, and which forms the turn named 
ſigmoid flexure of the colon; and the membrane of 
the colon is here ſo faſt braced down to the loins that 


this artery gives twigs to the loins inoſculating with 
the lumbar arteries, . 


2, ARTERIA HAMORRHOIDALES, 


TRE INTERNAL HEMORRHOIDAL ARTERY is one of 
immenſe fize; it is juſt the trunk of the lower me- 
ſenteric artery deſcending into the pelvis; it is of- 
ten as large as a writing quill ; it applies itſelf cloſe- 
ly to the back part of the rectum; it arrives at it by 
turning in obliquely over the pelvis, and under the 
rectum, and paſles down its whole length quite to the 
anus. It encircles the rectum completely on each 
fide with its large branches, which meet again upon 
the forepart of the gut, and its branches lower down 
in the pelvis inoſculate with the middle hemor- 
rhoidal artery, and ſometimes with thoſe of the blad- 
der and womb. This is the artery which prevents 
us from operating when a fiſtula in ano has gone 
deep by the back of the rectum; and which has 
given occaſion to the eſtabliſhing of ſomething like a 


general rule in ſurgery, that one ſhould not operate 
when 


430 OF THE ARTERIES 


when the fiſtula is more than two or three inches deep, 


It it is the laſt of the arteries belonging to the looſe 
and floating viſcera, 


Ofthe Ax TERIESs of the F1xED visceRaof the ABDOMEx. 


Tu fixed viſcera are, the capſulæ renales; the kid. 
neys; the fat; and the teſticles, which in the child lic 
within the abdomen. Of the arteries belonging to theſe 
parts, thoſe of the kidney and teſticle are the only re- 
gular ones. 

ARTERIA CAPSULARES, 


Tax capſule atrabiliariz are two ſmall bodies of x 
triangular form, of thick walls and ſmall cavities, fill- 
ed in general with a black and bilious-looking liquor, 
The ancients thought this the atrabilis, and named 
them the capſule atrabiliariz : the moderns, from ſee- 
ing them placed immediately above the kidney, and 
obſerving no apparent connect ion but with that gland, 
have named them capſule renales. They lie then 
above the kidney, are like the kidney ſurrounded with 
fat, have ſtraggling arteries from various fources, but 
none regular nor important.“ 

Firſt, They have very generally ſome {mall branches 
from the phrenic arteries. Theſe are the higheſt ct 
the capſular arteries ; they touch the uppermoſt point 
of this glandular-like but unknown body. They are 
named the upper CAPSULAR ARTERIES, Secondly, 
They often have ſmall arteries from the aorta peculiar 
to themſelves, which come off about the root of the 
upper meſenteric artery, go to the fat and glands, and 
play over the vena cava (at leaſt thoſe of the right 
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ſide do), and go to the middle parts of the gland, 
whence they are named caPsULARES MEDI. Third- 
ly, they have their laſt arteries ſent upwards to them 
from the emulgent artery, or artery of the kidney. 
They are named the lower CAPSULAR ARTERIES. 


ARTERIZ RENALEsS. 


Tax two RENAL or EMULGENT ARTERIES, the two 
arteries of the kidneys, go off from the ſides of the 
aorta, midway betwixt the upper and lower meſente- 
ric arteries. Each goes to its kidney almoſt at a right 
angle, arching a little over the bulging belly of the 
pſoas muſcle. The aorta is till a little inclined to the 
left ſide, and ſo the left emulgent is ſhorter, and 
mounts over its accompanying vein ; while the right 
kidney, being further off from the aorta, and ſome- 
what lower, on account of the liver being on that ſide, 
the right artery 1s longer, and 1s covered by its emul- 
gent vein. When the emulgent artery, which is ſhort 
and very thick, arrives at the concave edge of the 
kidney, it is divided into three or four large branches, 
which ſurround the pelvis, or beginning of the ure- 
ter, plunge into the ſubſtance of the kidney, and in- 
oſculate and make arches with each other. Then 
they, in ſupplying the kidney within its ſubſtance, 
form circles and arches over the roots of the papillæ 
urinifere, or ſecreting parts of the kidney, the veſ- 
ſels being thus diſtinct from the glandular part; the 


vaſcular part, being outermoſt, is called cortical ; the 


ſecreting, being innermoſt, is named the tubular part. 


Before the emulgent arteries enter into the ſub- 
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ſtance of the kidney to be thus diſtributed, they uſu. 
ally give off ſmall arteries, as has been already men- 
tioned, to the lower part of the capſula renalis, to the 


upper part of the ureter, and to the fat ſurrounding 
the kidney. 


85 ARTERIA SPERMATICA. 


The SPERMATIC ARTERY, or artery of the teſticle, 
is one of the moſt ſingular, both for its extreme ſmall. 
neſs and great length, and for its important office, 
It ariſes on each fide from the lateral parts of the 
aorta, a little above the the lower meſenteric artery, 
The left ſpermatic artery riſes ſomewhat higher, and 
often comes from the emulgent artery; it deſcends 
from the aorta almoſt in the ſame line with itſelf; it 
croſſes the vena cava, and meets its accompanying 
vein upon the ſurface of the pſoas muſcle; it then forms 
the ſpermatic chord, and pafles out through the ab- 
dominal ring; before it goes down into the teſticle, 
it gives out many very ſmall twigs. Firſt, It gives 
ſmall twigs to the fat of the kidneys ; ſecondly, It 
gives {mall branches to the ureters; thirdly, Small 
twigs to the peritoneum ; and, laſtly, Small twigs to 
nouriſh the ſpermatic cord itſelf. When it has 
paſſed through the ring, it ſoon after divides into 
many ſmall arteries for the ſeveral parts of the teſti- 
cle, four or five in number; two of which go to the 
epidydimis, and two others, particularly large, go to 
the teſticle; the largeſt of theſe branches turns round 
the teſticle in a beautiful and ſerpentine form, waving 
along the upper part of the teſticle, viz. juſt under the 
epidydimis, and ſending beautiful coronary branches 

b down- 


OF THE FIXED VISCERA. 433 


downwards all over the ſemicircle or convex ſurface 1 
of the teſtis. 11 

Theſe are the chief arteries, viz. thoſe of the kid- "7 
ney and teſticle. Thoſe of the renal capſule I hold 1 
to be ſo irregular, that they hardly deſerve the 3.4 
ſhort deſcription which I have given of them. The 
following claſſes of ſmall and irregular arteries are 
equally inſignificant ; for few authors have been at 
the pains to enumerate the arteries going to the 
fat of the kidney ; and abſolutely none (except Mur- 
ray) has been at the pains to gather together into 
one claſs or deſcription the trifling arteries of the 
ureter, | 


ARTERIZ ADIPOSÆ. | uy 


THz ARTERIES of the FAT of the kidney are ex- 
tremely ſmall but numerous. The upper arteries come 
from the capſular and diaphragmatic arteries which 
are above the kidney; the middle arteries of the fat 
come from the renal artery itſelf, from the ſpermatie, 
or eyen from the aorta ; the lower arteries come from 
the colic arteries, and one from the ſpermatic, which 
comes off below the kidney, and turns up towards its 
tower end. 
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ARTERIXK URETERICA. 


Tux ARTERIES of the URETER, as it is a long canal, | 
come off from various parts which it paſſes. Its | 
upper arteries are from the renal artery itſelf, before | 
it enters the kidney; and alſo from the capſulars and {8 | 
ſpermatics. The middle arteries of the ureter are 
more particular and more important; they ariſe either 
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from the aorta itſelf, or from the iliac artery, where 
the ureter croſſes it; and they run far, both upwards 
and downwards, along the canal. The loweſt arte. 
ries of the ureter ariſe from thoſe of the bladder it. 


ſelf, 


ARTERIZA LUMBARES. 


THE LUMBAR ARTERIES are thoſe which ſucceed to 
the intercoſtal arteries, 'and which run parallel with 
them; performing the ſame office in the Joins which 
the intercoſtals do in the thorax, viz. nouriſhing the 
ſpine and the mulcles. | 

The lumbar arteries ariſe from the ſides of the ab- 
dominal aorta, The firſt arteries go off at right angles; 
the lower ones are a little inclined downwards. The 
right ones are longer, becauſe they have to rife over 
the ſpine. The arteries of both ſides, as ſoon as they 
have left the ſpine, fink under the pſoas muſcle, and 
go onwards behind it, round the fide, till they termi- 
nate in the lateral muſcles of the abdomen. The up- 
permoſt lumbar artery is large; and as it runs along 
the loweſt rib but one, it of courſe gives arteries both 
to the tranſverſe or innermoſt muſcle of the belly, and 
alſo to the diaphragm, which indigitates with it in 
conſequence of their both taking their origin from the 
ſame ribs. The two lower lumbar arteries are ſmall, 
and begin to inoſculate with the leſſer arteries about 
the top of the pelvis. 

Each lumbar artery gives out like each intercoſtal 
two chief arteries: 1. One which goes to the ſpine, 
and which, ſplitting into two, gives a larger twig to 
the vertebra itſelf; and a ſmaller one, which enters 
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the ſheath, traces the nerve backwards, and paſſes in- 
to the ſpinal marrow. 2. A muſcular branch, which 
is alſo divided; for one branch of it ſupplies the pſoas 
muſcle, and then runs round within the muſcles of 
the abdomen ; while the other pierces the back, and 
ſupplies the ſacro-lumbalis, longiſſimus dorſi, and other 
mulcles of the loins. 


ARTERIES OF THE PELVIS. . 


Tas aorta divides into two great arteries, named 
iliac from their beginning in the loins. The two iliac 
arteries move downwards to the brim of the pel- 
vis, where they meet the veins of the lower extremity 
aſcending to form the cava, and alſo a vaſt plexus of 
lymphatics from the legs and pelvis, which twiſt 
round the arteries and veins. The two iliac veins lie 
upon the inner ſides of the two arteries; and ſince 
theſe veins meet on the right ſide of the aorta to form 
the cava, of courſe the right iliac croſſes the trunk of 
the cava. This bifurcation of the aorta is much high- 
er than the pelvis; it begins upon the fourth verte- 
bra of the loins, ſo that the abdominal aorta is in truth 
extremely ſhort, and the iliac arteries go off at ſuch 
an angle, that they diverge very gradually ; ſo that 
when they arrive at the top of the pelvis, they are 
juſt over the joining of the haunch-bone with the ſa- 
crum : and it 1s but a very little below this again 
that they divide into their two great branches ; the 
one, named the external iliac, which paſſes ſtraight 
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forwards into the thigh ; the other, the internal iliac, 
which dives immediately down into the pelvis to ſup. 
ply the internal parts; and this is the artery which 
muſt be firſt deſcribed. 


ARTERIA SACRA MEDIA, 


Tuts bifurcation of the aorta gives off juſt one ar. 
tery, which proceeds exaaly from the fork; and be. 
ing in the middle, it is a ſingle or azygous artery, 
which has not a fellow. It is ſmall, long, very regu- 
lar, and paſſes down ſo correctly in the middle of the 
bone, that it is named the MIDDLE SACRAL ARTERY, 
It is about the ſize of a crow-quill ; paſſes directly 
over the middle of that projecting point which is na- 
med the promontory of the facrum ; it deſcends ex- 
preſsly in the middle of the bone, quite to the point 
of the os coccygis. At the place of each vertebra 
(for the ſacrum conſiſts of vertebrae now united toge- 
ther), it gives off croſs branches, which go acroſs the 
body of the ſacrum to inoſculate with the lateral ſa- 
cral arteries. Beſides theſe, it gives arteries to the 
ſubſtance of the bone, and not unfrequently ſmall ar- 
teries to the reQtum. IThis artery ends near the point 
of the os coccygis in a forked or double inoſculation 
with the lateral ſacral arteries of each ſide. 


ILIACA INTERNA., 


TE INTERNAL ILIAC ARTERY is of vaſt fize; it not 
only ſupplies all the parts within the pelvis, but ſends 
out by the ſeveral openings of the pelvis thoſe great 
arteries which ſupply both the private parts, and the 


immenſe maſs of muſcle which ſurrounds the haunch. 
; 'T hence 
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Thence the neceſſity and the uſefulneſs of arranging 
them under two claſſes: Firſt, Of the leſſer arteries 
which go to parts within the pelvis, as to the loins, 
to the ſacrum, to the bladder, and to the womb; and 


ſecondly, Thoſe infinitely larger arteries which go out 


through the ſeveral openings of the pelvis, and go to 
the hips, the haunch, and the private parts. 

This artery we cannot deſcribe in the adult, with- 
out attending to its condition and function in the 
child; for it is that indeed which gives it the peculiar 
form which we have to deſcribe; and which eſpe- 
cially gives it that arch downwards, from the convexi- 
ty of which all the great branches go off. For in the 
child, the internal iliac or hypogaſtric artery is ex- 
tremely large: Firſt it turns down into the pelvis 
with a large circle; then it goes cloſe to the fide of 
the bladder very low into the pelvis ; then it begins to 
riſe again by the ſide of the bladder, out of the pel- 
vis, and going along by the urachus (which is a tube 
or ligament rather leading upwards from the bot- 
tom of the bladder), it goes out by the navel, forming 


the umbilical artery. Now this ſudden turn by the 


ſide of the bladder makes the artery convex down- 
wards, 1. e. towards the parts which it has to ſupply. 
The artery keeps this ſame form in the adult ; both in 
the child and in the adult all the great branches come 
off from the back of this arch. 


ORDER FIRST. 


Tux branches of the hypogaſtric or internal iliac 
artery, which remain within the pelvis, ; 
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I. ILEO0-LUMBALIS., 


THr1s artery is ſo named, becauſe it ſo reſemble, 
the lumbar arteries that it might be miſtaken for the 
laſt of them; and becauſe it belongs equally to the 
haunch-bone and to the loins. It goes off from the 


outer ſide of the iliac artery, about an inch below the 


bifurcation ; it is about the ſize of the lumbar arte. 
Ties, or a little larger; it turns in behind the iliac ar- 


tery, and paſſes under the pſoas muſcle ; its trunk is 


ſhort, for it ſplits immediately into its iliac and lum- 
bar branches. The lumbar branch goes off betwixt 
the laſt vertebra of the loins and the inner end of the 
ilium, and goes directly upwards ; it gives its branch- 
es about the pſoas muſcle. The iliac branch ſetting 
off from the ſame point, runs ſtraight outwards, lodges 
itſelf under the edge or crifta ilii, and ſupplies the 
Hiacus internus muſcle by a ſuperficial branch; and 
the bone it nouriſhes by a deeper branch, which lies 
cloſe in the hollow of the haunch, 


2. ARTERIZ SACRA LATERALES. 


THr LATERAL ARTERIES of the SACRUM are very 


generally three or four in number. Sometimes we 
find one general artery coming off from the iliac, or 
from the ileo-lumbar artery, running down all the 
fide of the ſacrum, and giving off the lateral ſacral 
arteries ; but much more frequently we find three di- 
ſtin arteries coming off from the ſides of the iliac 
artery, which run acroſs the ſacrum in the following 
manner, to inoſculate with the middle ſacral artery: 


Firſt, Each lateral ſacral artery has one large branch, 
7 which 
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which keeps upon the forepart of the ſacrum, runs 
along the naked bone, and inoſculates with the mid. 
dle ſacral artery: Secondly, Another branch, ſtill 
larger, dives into each of the ſacral holes, which not 
only nouriſhes the nerves, and the ſheath of the cauda 
equina, and the bone itſelf by one branch, but pene- 
trates by another branch through the poſterior ſacral 
hole, and ſupplies the perioſteum, the great ligaments 
which join the ilium to the ſacrum, and the root alſo 
of the ſacro-lumbalis, and glutæal muſcles. From 
theſe two branches (viz. to the ſpine and to the po- 
ſterior muſcles), and from the regularity of theſe 
five arteries (going from ſome artery or other into 
each ſacral hole), they may be reſembled to the inter- 
coſtal and lumbar arteries, to whoſe office and plan 
they have ſucceeded. | 


ARTERIA HYPOGASTRICA., 


Tur HYPOGASTRIC ARTERY is the umbilical artery, 
of great ſize and importance in the child; and even in 
the adult it ſtill remains, in this ſenſe at leaſt, that 
though the forepart of it (where it turns up by the 
fide of the bladder) is cloſed, even that part is ſtill 
known by a round ligamentous ſubſtance, into which 
it is converted, which we ealily trace up to the 
navel, where the artery meets its fellow of the other 
fide, | 

This artery is even in the adult body pervious down 
to the ſide of the bladder, where in Man it gives one 
long and flender artery, ſometimes two, which go to 
the ſides of the bladder; and in Women, ſmall arte- 


ries 
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ries to the womb, ſometimes to the rectum ; but theſs 
branches are quite irregular in number and ſize, 


ARTERIZ, VESICALES. 


THr ARTERIES of the BLAppER are extremely irre. 
gular both in number and ſize; for it 1s to be confi. 
dered, that the bladder being a round body placed 
amidſt great arteries, and being itſelf membranous, 
and needing but few or but ſmall branches, it gets 
them from various ſources. Very generally the hypo. 
gaſtric, juſt before it cloſes into a ligament, ſends one 
or more {mall arteries downwards and forwards to the 

neck of the bladder, at that part where the veſicu- 
Iz ſeminales lie; and of courfe the veſiculæ and the 
proſtate gland get ſmall twigs from this artery of the 
bladder; ſometimes alſo the bulb of the urethra has a 
ſmall artery from it. 


ARTERIZ HAMORRHOIDALES, 


Tnx arteries of the rectum are all named hæmor- 
rhoidal arteries. The upper hzmorrhoidal artery is 
the great branch of the lower meſenteric continued 
to the pelvis. The middle hæmorrhoidal artery is one 
which ſometimes comes from the hypogaſtric artery, 
but very often from the pudic artery, inſomuch as to 
be reckoned among its regular branches. The lower, 
or the external hemorrhoidal artery, almoſt always is 
a branch of the pudic artery, or that artery which goes 
to the penis. Two great arteries, one going to the 
rectum and another to the womb, are the laſt which 
the hypogaſtric gives off before it degenerates into a 

ligament. 
AR+ 
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ARTERIA HAAMOKRHOIDEA MEDIA. 


Tus middle hæmorrhoidal artery is not a large 
branch. Often we do not find it, but other arteries 
ſupplying its place ; fometimes again it is ſo large as 
to give off both the uterine and the lateral ſacral arte- 
ries; but in general it is ſmall. It comes off from the 
hypogaſtric oppoſite to the glutzal artery (preſently 
to be deſcribed) ; it touches the rectum below its mid- 
dle, and deſcends curling and winding chiefly along 
its forepart quite to the anus; and often it gives, as 
it runs betwixt the rectum and bladder, arteries to the 
bladder, proſtate gland, and veſiculæ ſeminales. It is 
this artery alſo which in Women gives ſmall branches 
to the vagina. 9 


ARTE RIA UTERINA. 


Taz womb has four arteries, two from each fide ; 
the uppermoſt that which enters by the upper corners 
of the womb, comes from the aorta, correſponds with 
the ſpermatic in Man, runs along the broad ligament 
towards the ovaria. The lower artery of the womb, 
and the largeſt, comes from the hypogaſtric, enters 
the womb, where it is connected with the vagina, and 
runs upwards along the fides of the womb to meet tie 
ſpermatic ; and it ſends allo at the ſame time branches 
downwards into the vagina, and forwards upon the 
bladder, where it adheres to this part of the womb, 

This uterine artery ariſes from the hypogaſtric be- 
ſide the origin of the hæmorrhoidal artery, and when 
it enters the womb it becomes very tortuous. 
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Theſe, then, are the chief arteries of the rectum, 
bladder, womb, veſiculæ ſeminales, and other part: 
within the pelvis. 


ORDER SECOND. 
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OF THE ARTERIES WHICH GO OUT FROM THE PELVIs 
TO THE HAUNCHES, HIPS, AND PRIVATE PARTS. 


In this ſecond claſs or order there are juſt four 
great arteries ; one which goes over the back of the 
haunch-bone to the glutzal muſcle, named Glu- 
tæal artery; one going downwards over the tuber iſ. 
chit to the hip, named the Iſchiadic artery; one 
| which goes out of the pelvis, returns into it again, 
"1 and paſſes out a ſecond time by the root of the penis, 
named the Pudic artery ; and one which paſles out 
through the thyroid hole into the deep muſcles at the 
top of the thigh, named Thyroid artery. All theſe 
larger arteries go off from the convex of that arch 
which the hypogaſtric forms, and move backwards 
and downwards, in order to eſcape-from the pelvis, 
either by the ſciatic notch or below. 

Let it be remembered, that the iliac artery forks 
juſt at the meeting of the ilium and ſacrum; that the 
great ſacro-ſciatic notch is formed by this joining of 
the ilium and ſacrum, and is juſt under the junction 
of thoſe two bones; that the glutæal artery paſſes 
out by this ſacro-ſciatic hole; and that of courſe it is 
the firſt, as well as the greateſt, of thoſe three arte- 
ries which turn backwards out of the pelvis. 

3 Ak- 
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ARTERIA GLU TA. 


THE GLUTAAL ARTERY goes off from the internal 
iliac immediately after the lateral ſacral arteries. It 
is exceedingly large, thick, and ſhort, within the pel- 
vis, for 1t immediately turns over the bone ; the turn 
which 1t makes over the naked bone is backwards and 
upwards ; it inſtantly divides itſelf into a great laſh of 
veſſels, which ſpread in every direction, ſupply the 
two glutzal muſcles, and turn and ramify upon the 
back of the haunch- bone, juſt as the great ſcapular 
arteries play over the ſurface of the ſcapula. 

The pyritorm muſcle goes out from the pelvis at 
the ſame great opening with the glutzal artery, and 
the artery is further accompanied by the great ſciatic 
nerve; they paſs together over the pyriform muſcle 


betwixt it and the bone; and when the glutæal ar- 


tery is to give out-its branches, it ſplits into two 
great branches at the edge of the glutæus medius 
muſcle. By this ſplitting the gluteal artery is ar- 
ranged thus: Firſt, One great branch paſſes under 
the glutæus medius, of conſequence it is naked up- 
on the back of the ilium; it ſends one large and 
beautiful artery, which courſes round the bone ac- 
cording to the line of the criſta ilii, which ſupplies 
all the upper half of the haunch- bone with its nutri- 
tious arteries, and ſupplies of courſe all the upper 
half of the great or outermoſt glutæal muſcle where 
it ariſes from the ſpine and dorſum of the ilium. 
Another large branch, {till belonging to this deeper ar- 
tery, paſſes under the thickeſt part of the belly of the 
glutæus medius, lies upon the ſmall fan-like muſcle 
3 K 2 named 
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named glutæus minimus, and gives innumerable 
great branches to the middle and leſſer glutæi muſ. 
cles, and to the joint of the thigh-bone. 

The other great branch of the glutzal artery ſlips 
in betwixt the glutæus major and the glutæus me. 
dius; and as it lies betwixt theſe two great muſcles, 
it gives a prodigious number of branches to each, but 
chiefly to the great gluteal muſcle. 


ARTERIA ISCHIADICA. 


The sclaTIC ARTERY is ſo named, becauſe, in place 
of going upwards with this crooked turn towards the 
haunch, it goes obliquely downwards to the hip, in 
the direction of the main artery from which it comes. 
It comes off from the iliac about an inch lower than the 
glutæal, and is next to it in fize; almoſt equal when 
(as often happens) the pudic artery is derived from 
it. The glutzal artery ſhould be contraſted with it 
thus: The glutæal goes out above the pyriform mul. 
ele; the ſciatic goes out below it; the glutæal turns 
upwards over the haunch-bone, the ſciatic turns 
downwards along the hip; the glutzal ſpreads its ar- 
teries wide with ſudden and crooked angles; the ſcia- 
tic ſends its arteries downwards in a gentle waving 
form, or almoſt ſtraight; and ſo numerous as to be 
compared with a laſh af many thongs proceeding fron. 

one ſhaft. 
Oſten the glutæal artery, before it paſſes out of the 
pelvis, gives ſmall twigs to the rectum, to the bone, 
and to the pyriform muſcle; and in like manner the 
iſchiadic, before it eſcapes from the pelvis, gives allo 
trivial 
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trivial branches to the rectum, and to the pyramidal 
muſcle. 

The branches of ſo great an artery, ramifying merely 
among muſcles, and among ſuch a vaſt variety of 
muſcles, can neither be named, nor are worth na- 
ming. All that is to be deſired is, to know the trunk, 
and the general direction in which its greater branches 
go. Among theſe branches there are few remark- 
able. | 

Firſt, The coccyctAaL ARTERY turns quick back- 
wards upon the ſciatic ligaments, and lying under 
the glutæus magnus ; and paſling along by the direc- 
tion of the ligament, it arrives at that part of the ſa- 
crum whence the ligament takes its riſe ; and turning 
downwards upon the coccyx, and upwards upon the 
back of the ſacrum, it inoſculates with the ſacral ar- 
teries through the poſterior holes. —Secondly, An- 
other branch, more remarkable for its office than its 
ſize, runs downwards along the ſciatic nerve, ſupply- 
ing its coats and ſubſtance.—But the great branch of 
this artery ſends a confuſed laſh of arteries down- 
wards, which give arteries, firſt to the glutæal muſ- 
cles and pyriformis, and then downwards to all thoſe 
muſcles of the back of the thigh which ariſe about 


the knob or tuber of the iſchium. In ſhort, all its 


chief branches are muſcular; and the artery is remark- 
able for no other peculiarity than this, that its inoſ- 
culations downwards with the reflected arteries of the 
thigh are ſo frequent, that theſe alone may ſave the 
limb in wounds of the femoral artery above its pro- 
fanda, or that great branch which belongs to the 
thigh, | 
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ARTERIA PUDICA COMMUNIS, 


THE coMMoN PUDIC ARTERY *, or the artery of 
the external parts of generation, 1s the third great ar. 
tery which goes out from the pelvis backwards. And 
there is in the courſe of this artery a peculiarity 
which is never fully explained; and being unexplain- 
ed, makes the ſucceeding deſcription quite defective 
and lame: and it is this. The pudic artery (which is 
nearly of the fize of a writing quill) uſually comes 
off as a branch from the ſciatic artery ; it goes out 
from the pelvis along with the ſciatic artery through 
the lower part of the ſciatic notch, under the lower 
edge of the pyriform muſcle, over the upper ſacro- 
ſciatic ligament. But no ſooner has it made its ap- 
pearance along with the ſciatic artery, and emerged 
from the pelvis, than 1t returns into the pelvis again; 
it does not go over the outſide of the tuber iſchii, and 
ſo down to the perinzum ; but it juſt appears out of 
the pelvis, riſes over the upper ſacro-ſciatic ligament, 
gives outa few branches, turns in again under the lower 
ſacro- ſciatic ligament, or rather under the ſpine or 
ſharp point of the ifchinm, whence that ligament 
ariſes: it is now within the pelvis again; it lies flat 
againſt the inner ſurface of the iſchium; it runs along 


by the direction of that bone till it approaches the 


ſymphyſis pubis, where the root of the penis is. It 
there dives into the root of the penis, having juſt be- 
" | | a og fore 
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* It is named often the circumflex pudic artery, the interna! 
pudic artery, the middle pudic artery, the great pudic artery. 
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fore given off that branch which goes to the peri- 
næum. It is this long artery, running naked and un- 
protected along the whole inner ſide of the iſchium, 
bending as the arch of the iſchium and pubis bends, 
that is cut by ignorant lithotomiſts, which a broad 
gorget is ſure to wound, and which can be ſafe only 
by our exchanging the gorget for the knife. 

The branches of the pudic artery are chiefly theſe: 
—Firſt, Before it proceeds out of the pelvis, it uſually 
ſends branches inwards to the neck of the bladder, 
veſiculæ ſeminales, and proſtate gland: Secondly, 
When it emerges from the pelvis, and while bending 
over the ſacro-ſciatic ligament, it gives, like the ſciatic 
artery, chiefly muſcular branches ; it gives twigs to 
the ſacro-ſciatic ligament and pyriform muſcle; others 
go to the gemini muſcles, and turn over them to the 
great trochanter, and to the hip-joint, reaching as far 
as the acetabulum ; others ſpread over the tuber iſ- 
chii, to which they give arteries, which go outwards 
along the three muſcles of the thigh which ariſe from 
this point ; and it ſends inwards from this part an ar- 
tery which encircles the verge of the anus, and be- 
longs to the ſphincter and levator ani muſcles. This 
branch is named the LowER or EXTERNAL HAMOR= 
RHOIDAL ARTERY :; and other branches it ſends for- 

wards into the perinæum; but theſe are ſmaller and 
leſs regular arteries ; they are not what are diſtinguiſh- 
ed by the peculiar name of perineal arteries. This 
artery, like the iſchiadic, ends every where in inoſ- 
culations with the reflected arteries of the thigh. _ 

Thirdly, The artery returning again. into the pel- 

vis, and runnirg along under the flat internal ſurface 
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of the iſchium, gives off many ſmall branches to the 
bladder, proftate gland, veſiculæ ſeminales, and rec. 
tum. But when it has reached the perineum, and is 
about to emerge from the pelvis a ſecond time, and 
go into the root of the penis, it gives out three chief 
arteries; one to the perinæum, one to the body of the 
penis, one to the back of the penis thus : 

When the artery has approached nearly to the muſ. 
culus tranſverſalis perinzi, it ſplits into two branches; 
one of which is the artery of the perinæum, the other 
is the proper artery of the penis. | 


ARTERIA PERIN AI, 


Tux ARTERY of the PERIN UM paſſes under the 
tranſverſalis perinæi, and betwixt the accelerator and 
erector penis; in ſhort, it comes out from that triangular 
cavity which we cut into in lithotomy; in which opera- 
tion of courſe this branch cannot eſcape. The artery ha- 
ving eſcaped from this triangular cavity, runs forwards 
along the perinzum for two or three inches, according 
to the fize of the ſubject, growing very ſenſibly ſmaller 
as it goes along. It is chiefly for ſupplying the ſkin and 
muſcles of the perinæum; and gives theſe branches: 
I. When it has juſt come out from the triangular hol- 
low, it gives off from its root one branch at right 
angles, which goes directly acroſs the perinæum; it 
keeps the courſe of the tranſverſe muſcle; it may be 
named ARTERIA TRANSVERSALIS PERI NET, and ends 
about the ſphincter ani. 2. It gives branches to the 
accelerator and erector muſcles. 3. It gives branches 
to the ſcrotum ; and being continued along the corpus 
cavernoſum of each fide, it ends upon the tendinous 

ſheath, 
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ſheath, which binds the corpora cavernoſa. Thus ends 
the perinæal artery, 


ARTERIA PENIS. 

THE PROPER ARTERY of the PENIS is the continued 
trunk of the pudic artery. It is much larger than this 
perinzal branch; is as big as a crow-quill ; it keeps 
ſtill cloſe to the bone, while the perinzal artery goes 
outwards ; it at laſt touches the ſymphyſis pubis, and 
of courle pierces the corpus cavernoſum, juſt where it 


takes its riſe from the leg of the pubis: and here it 


ſplits into two great branches ; one to the corpus ca- 
vernoſum, and one to the back of the penis, or rather 
into three, fince there is one alſo for the bulb of the 
urethra. 


the perinæum, while the corpora cavernoſa ariſe 
from the bone. Now, firſt, as the artery of the penis 
is paſſing by the ſide of the bulb, it gives off an arte- 
ry to the bulb ſidewiſe, which in part plunges into 
the bulbous ſubſtance, and in part is ſcattered upon 
the accelerator, proſtate gland, &c. 

Secondly, The artery having riſen to the place 


where the root of the corpus cavernoſum is, gives off 
that artery, which runs ſmall and delicate along all 


the back of the penis, till it ends at laſt in a branch 
which encircles the corona glandis. This is named 
the arteria dorſalis penis. | 

Thirdly, The artery now plunges deep into the 
proper ſubſtance of the penis; the artery of each fide 
goes into each corpus cavernoſum at its root, and ſplits 
into two branches ; theſe run chiefly along the ſeptum, 


or partition betwixt the corpora cavernoſa of each fide. 


The bulb of the urethra is quite inſulated in 
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It is this artery which pours out blood ſo freely into 
the cells of the penis, and cauſes erection. 

Theſe three, the glutæal, the ſciatic, and the pu- 
dic arteries, are the only ones which go out from the 
pelvis behind, and one only goes out by an opening on 
its forepart, viz. the obturator artery. 


ARTERIA OBTURATORIA. 


THz OBTURATOR ARTERY is ſo named from its paſ. 
fing through the thyroid hole. No artery 1s leſs re. 
gular in its origin; ariſing ſometimes from the lliac, 
ſometimes from the Hypogaſtric, and not unfrequently 
from the root of the Epigaſtric artery: in which caſe 
it turns back again over the pubis, coming into the 
pelvis through the ring. But no artery is more re- 
gular in its deſtination ; always a large artery paſſes 
through the thyroid hole; the thick muſcles in the 
centre of the thigh cannot want it. 

The obturator artery, ariſing from the iliac or hy- 
pogaſtric, runs along by the upper edge of the pelvis, 
by the lower edge of the pſoas muſcle, accompanied 
with the obturator nerve, which 1s to go through the 
hole along with it. Having arrived at the forepart of 
the pelvis, it flips through the oval hole by a very 
ſmall opening, which is in the upper part of the ten- 
dinous membrane, which cloſes that hole, and which 
is conſequently at the upper edge of the obturator in- 
ternus muſcle, The artery, before it paſſes out of 
the pelvis, often gives branches of conſiderable ſize 
downwards to the neck of the bladder, proſtate gland, 
and veſiculz ; to the iliacus internus and pſoas mul- 
cles, and to the lymphatic glands which lie upon them; 

and 
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and always there is a branch, which encircles the up- 
per part of the foramen thyroideum, lies cloſe upon 
the bone, and gives its twigs upwards into the muſcles 
of the belly. 

After the artery has paſſed along with its nerve 
through the thyroid hole, it comes into the very heart 
or central part of the thigh. Almoſt all its branches 


are muſcular; none are worth diſtinguiſhing by name; 


it is only the general tendency of the artery that 


needs be explained. It divides into two chief branch- 


es, taking oppoſite directions. The firſt is deeper; it 
turns downwards and outwards towards the hip-joint. 
It performs three ſervices here; it gives firſt arteries 
to the perioſteum, to the capſule, and to the gland 
within the acetabulum ; it gives alſo large branches 
to the obturator quadratus femoris, and all the great 
muſcles which immediately ſurround the joint ; it al- 
ſo forms very large and important anaſtomoſes round 
the joint, with the ſciatic and pudic arteries from 
the pelvis, and with the reflected arteries from the 
thigh. 


The more ſuperficial branch of the thyroid ſends all 


its branches into the great muſcles upon the inner ſide 
of the thigh coming from the pubis. Its chief branch- 
es are to the upper part of the triceps muſcle ; it 
ſometimes gives branches even to the ſuperficial muſ- 
cles, as the gracilis and ſartorius; always, at leaſt, 

ſmall twigs paſs through theſe muſcles to the ſkin of 
the thigh and to the ſcrotum. Of theſe two arteries, 
this ſuperficial one encircles the inner edge of the 
thyroid hole, or that which is next the pubis, with 
one of its branches; while the deeper artery encircles 
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the outer edge, or that which is next to the hip- joint; 
ſo that they meet upon the bone inoſculating with 
each other. | 


CHAP. W. 


ARTERIES OF THE LOWER EXTREMITY. 


| 3 
ILIACA EX TERNA. 


Tus zxTERNAL 11146 ATE RT is that branch of the 
common iliac which deſcends under Poupart's liga- 
ment into the thigh. The internal iliac or artery of 
the pelvis parts from this within the pelvis at the Join- 
ing of the ilium and ſacrum. The external 1liac paſſes 
down into the thigh, by bending along the upper edge 
or brim of the pelvis, directed by the lower edge of 
the pſoas muſcle, which alſo deſcends into the thigh. 
This great artery is accompanied by the anterior cru- 
ral nerve; its correſponding vein lies by the ſide of 
it; the lymphatics of the thigh creep upwards along 
this artery into the pelvis | and when the artery de- 
ſcends into the thigh, it paſſes fo over the bulging 
part of the acetabulum and head 6f the thigh-bone, 
that it is felt projeting a and beating with ama. 
Zing force. : 2919 . 
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The projection by which the artery is thus thrown 


forwards is not merely the naked pelvis and the head 


of the femur; theſe parts are covered by the fleſh and 
tendons of the pſoas magnus and iliacus internus, 
which alſo come out from the pelvis to the thigh. 
The artery lies - cuſhioned upon theſe muſcles; the 
muſcles dive very deep to get at the trochanter minor 
or poſterior trochanter of the thigh-bone. The artery 
follows them ; and thus it is plunged as it were into 


a deep cavity, aſſumes a new poſition, and this conſti- 


tutes a ſecond point of deſcription. 
The hollow in which the artery now lies may be 
compared with that of the bend of the arm. The 


artery now takes the name of femoral, lies deep in a 


hollow ſurrounded by much fat and many glands ; 
the cavity is covered with a very ſtrong faſcia, or ten- 
dinous ſheath, which 'deſcends from the muſcles of 
the belly over Poupart's ligament, and which is great- 
ly ſtrengthened at this point by the general faſcia of 
the thigh. Here the femoral artery, in place of 
ſending off leſs effectual branches from point to point 
as it moves downwards, and which could not have 
conveniently penetrated through all the thickneſs of 
the thigh, ſerids off one great branch, which furniſhes 
all the thigh without exception, whence it is named 
the muſcular artery of the thigh. This great artery 
goes off from the femoral juſt like the ulnar from the 
artery at the bend of the arm, i. e. very deep among 
the muſcles, in the triangular cavity above deſcribed. 
F it is oftener named r * muſcular 
artery. t # | 
er anden artery having ſent dom this great 
e | branch, 
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branch, equal almoſt to itſelf in ſize, inclines out- 
wards again, meets the inclined line of the fartorius, 
and follows its oblique direction, aſſuming a new 
character; for now it becomes a ſecond time quite 
ſuperficial, is covered by nothing beſides the ſtrong 
faſcia of the thigh and by the ſkin. It is felt beat- 
ing along the line of the ſartorius muſcle ; and by 
that line we apply the cuſhion of our tourniquet. It 
retires from our feeling only about two hands breadth, 
or a little more, above the joint of the knee; at which 
place it perforates the triceps or great muſcle of the 
thigh, gets from the fore to the back part, or, in other 
words, forſakes the thigh to go down behind into the 
bam, where it, exchanges its name for that of popli- 
teal artery. 

The popliteal artery, when it has got into the bam, 
meets with its correſponding nerve, which is of vaſt 
ſize; and the artery lies now flat upon the back part 
of the thigh-bone, paſſes down in a hollow formed 
betwixt its great condyles, lies flat upon all the back 
of the knee: joint, is encloſed by the two great ham- 
ſtring muſcles from above, and by the two great heads 
of the gaſtrocnemii muſcles below. But although we 
ſay it is protected, yet in truth it is not tightly bound 
down by a faſcia embracing it, but lies on the con- 
trary ſo looſe and unſupported among the cellular 
| ſubſtance, that we have the moſt certain evidence of 
its being often racked and ſtrained in ſudden or awk- 
ward motions of the joint. ; 

From the ham the artery defvends. into the leg, un- 
der the heads of the gaſtrocnemii muſcles; and being 


lodged behind the great bulging, or head of the tibia, 
below 
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below the joint, it there divides into three great arte- 
ries. One paſling down behind the tibia is named po- 
ſterior tibial artery; one perforating the interoſſeous 
membrane goes down along the forepart of the tibia, 
is named tibialis antica ; the third artery, paſſing down 
behind the fibula, is named the fibular or peroneal 
artery. Theſe may be juſtly compared with the three 
arteries of the forearm ; and as thoſe meet in arches 
upon the palm of the hand, theſe meet and form ſi- 
milar arches on the ſole of the foot. | 

Even from this {light and general deſcription of this 
important artery, many concluſions may be deduced 
not indifferent to the ſurgeon ; for there are ſeveral 
points in the courle of this artery very peculiarly 
marked, 

Firſt, It is thrown ſo forwards by the bulging of 
the pubis, where it forms the ſocket for the thigh- 
bone, it beats ſo ſtrongly juſt under the rim of the 
belly, that we cannot, at leaſt till we try, doubt of its 
being eaſily compreſſed. I ſee, indeed, that Acrel, 
in very deſperate circumſtances, when his ligatures 
had given way even before his eyes, and the arteries 
burſt, and after the ſurgeons had been twice deluged 
with the blood of the femoral artery, thought that he 
had ſuppreſſed this artery, by reſting on it with his 
thumbs. But indeed the poor patient, under theſe hor- 
rible circumſtances, as Acrel juſtly calls them, muſt 
have fallen ſo faint and low, by a tedious alarming 
operation, and by the repeated bleedings, that any 
thing might have ſuppreſſed the pulſe in the femoral 
artery, when that of the heart itſelf was well nigh 


gone, 
4 


— 
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gone *. But this is one of the points in which it is 
the moſt neceſſary for every man to ſpeak from his 
own experience. I have tried it in the moſt favour. 
able circumſtances in a ſlender young man ; and when 
I thought myſelf ſure of the point, behold the blood 
guſhed out with a whizzing noiſe and prodigious 
force. I have ſeen others try it, and fail. It is per- 
haps not impoſſible to compreſs the femoral artery ; 
but it is not an eaſy thing, and is an expedient never 
to be truſted where the life of a fellow-creature is im- 
mediately in danger.—-Secondly, The ſtrong covering 
of the faſcia gives a peculiar form to the aneuriſm of 
the thigh ; it keeps it flat, forces the blood to ſpread 
abroad into the ſurrounding parts; and this deep dri- 
ving of the blood among the muſcles, together with 
the great ſize of the ſac, and the putre faction of three 
or four pounds of blood, cauſes that gangrenous and 
lloughing condition of the parts, by which we are {6 
often foiled in our beſt concerted operations, and af- 
ter the artery has been well and fairly tied. —Thirdly, 
It is very obvious that the profunda might with more 
propriety be named the femoral artery, ſince it is the 
proper artery of the thigh ; and though Heiſter, and 
ſome of the beſt among the old ſurgeons, ſpoke of this 
diviſion as one which only ſometimes happened, we 
know that a leg could no more be without a profunda 
than without what we call the femoral artery ; and 


we 


— — 


#* « His in horrendis anguſtiis, cum nec nova ligatura, nec torcu- 
laris contractione hæmorrhagia ſiſti poſſet, in trunco ipſo, dum ex 
inguine prolabitur, pollicibus firmiter admotis, compreſſionem inſti- 
ruere placuit, quo effluxus ſubſtitit,”? 
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we alſo perceive, notwithſtanding the doubts and fears 
of ſome modern ſurgeons, that when the femoral ar- 
tery 1s wounded, it is after all only a wound of the 
artery of the leg. Fourthly, The large branches 
which the profunda ſends upwards round the haunch, 
inoſculating with the ſciatic and pudic arteries, and 
the branches which it ſends downwards to the knee, 
inoſculating round that joint with the arteries of the 
leg, make this branch of peculiar importance to the 
ſurgeon ; for when the artery is wounded in the groin, 
above the profunda, this branch ſaves the thigh, by 
its inoſculations round the haunch ; and when the ar- 
tery is wounded in the thigh, below the profunda, or 
in the ham, it faves the leg by its inoſculations round 
the knee; and when the whole line of the femoral ar- 
tery has been obliterated, it has ſaved the whole ex- 
tremity, as I have elſewhere proved, by receiving the 
blood from the arteries round the haunch, and con- 
veying it down to the arteries below the nee, being 
thus an intermedium betwixt the internal iliac artery 
and the arterics of the leg, capable of forming a new 
line of circulation behind the thigh when that before 
is ſhut up. Nor ſhould it be forgotten, that the a- 
neuriſm on the forepart of the thigh may be from the 
profunda; and then the femoral artery which lies be- 
fore it muy be cut acroſs by a raſh or ignorant ſure 
geon. | | | 

Fifthly, The place of the femoral artery paſling 
through the triceps muſcle is next to be obſerved, for 


theſe reaſons. At that point it lies cloſe upon the bone; 


and as this happens exactly at that diſtance above the 
knee at which we uſually amputate, we expect in 


Vor. II. 3 M ſuch 
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ſuch amputations to find the' great artery cloſe by the 
bone. As the artery 1s at this point tied down by the 
tendon of the triceps, and is in fact paſſing through x 
tendinous ring, it ſometimes happens that when we 
have cut near this, but not upon it, the fleſh ſhrinks 
in ſuch a way that even this great artery, though it 
bleeds, is not eaſily found; but one ſtroke of the ſcal. 
pel, running along the bone, cuts the tendon up, and 
expoſes the artery with open mouth. This ſingle 
point makes all the difference betwixt an aneuriſm of 
the thigh and of the ham; it is peculiarly neceſſary 
to mark this, in order to aſcertain the extent of the 
diſeaſe before beginning an operation. Nothing can 
have a worſe appearance than that which has actually 
happened, viz. a ſurgeon beginning that operation in 
the ham, which he ſhould have attempted rather on 
the forepart of the thigh ; and being forced to change 
his ground, and to begin a ſecond operation on the 
forepart of the thigh, or, what is worſe, to cut up the 
tendon, and follow the diſeaſed artery to the forepart 
of the thigh, cutting, in ſhort, ficſt longitudinally 
betwixt the hamſtrings, and, after an hour's working 
perhaps, cutting croſswiſe to reach the forepart ot 

the thigh. 
6thly, Is it not a matter of very high importance tv 
ſtudy the ham ſtill more carefully than the axilla, ſince 
the artery 1s ſo often hurt at this place by rude mo- 
tions of the joint? For it is a narrow cavity; the ar- 
tery lies clole upen the joint and bones; and when 1: 
is allowed to remain long in a diſeaſed ſtate, enlar- 
ging and dilating the ham, we perform in the end a 
; hopeleſs operation; or, if we had hopes when we be- 
9 5 gan 
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gan our operation, they are all over before it is ended : 
for the parts are found to be diſeaſed, the bones cari- 
ous, the joint ſpoiled ; there is no hopes even of pre- 
ſent ſafety, and of the ligature holding, and much leſs 
any expectation of a permanent cure. Often the 
greateſt ſurgeons have been contented to finith ſuch 
an operation by cutting off the limb ! 

2thly, When the artery has gone down beyond the 
ham, and ſeems lodged ſafely under the gaſtrocnemii 
muſcles, ſtill it is not ſafe; it is bended tenſe over the 
back of the joint; it is preſſed by the gaſtrocnemii 
ſtretching over it; and their violent action has often 
been ſuch, as to have torn the artery with a tu- 
mour ſo immediate, and with ſuch excruciating pain, 
that the ſurgeon has been conſtrained in a manner to 
cut off the limb even upon the ſpot. - | 

8thly, Very often we are obliged to decide, whether 
a tumour of the thigh or a tumour of the ham can be 
cut away only by our knowledge of theſe arteries. 
How often the anterior arteries of the leg are cut by 
workmen, and how much they are expoſed to the 
ſtroke of the adze or axe, every practical ſurgeon mult 
know: but the miſchances that open arteries are 
quite unthought of. I have known a man ſtanding 
careleſsly by his ſcythe, which was ſet upright, the 
blade along the ground, and the ſhaft reſting upon his 
arm, cut the artery behind the outer ankle ſo as to 
form (when the wound healed) a large, livid, and 
ſtrong beating aneuriſm, ready to burſt, and requiring 
immediate operation. | 

The epigaſtric artery is in danger in operations for 
hernia, The femoral artery is the ſubject of frequent 
3M 2 operations ; 
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operations; the popliteal aneuriſm is a diſeaſe of this 
artery in the ham; and even the ſimple operation of 
amputating either the limb itſelf, or tumours in the 
thigh or ham, requires a perfect — of all 
theſe arteries. 
But although no formal operation affected theſe 
leſſer arteries, yet the main artery itſelf is ſo ex- 
poſed, and ſo ſuperficial where it runs down the 
thigh, that it is wounded in a hundred various ways. 
It is very ſingular how often it has been wounded by 
one particular accident, viz, the dropping of a pair of 
ſciſſars, and with a ſudden inſtinctive effort clapping 
the knees together to catch them. It has been 
wounded once or twice by a ſhoemaker clapping his 
knees thus together to catch his ſharp- pointed pairing 
knife. One of my pupils lay three months in Lon- 
don, uncertain whether his femoral artery was wound- 
ed; for he had in this way catched his pen-knife, 
the point of which had run into his thigh, and woun- 
ded ſome great artery. It has been cut acroſs by 
balls; it has been wounded even by a ſingle flug ; it 
has been uncovered by wounds which yet did not 
touch its coats, and has in conſequence dilated into 
an aneuriſm I have known a boy ſtab another with 
a pen-knite in the thigh, and ſtrike fo critically as to 
open the artery with a wound like that of a lancet. 
My friend Mr Harkneſs gave me the privilege of 
diſſecting an aneuriſmal limb which he was obliged 
to cut off; and in which the artery was (if I may uſe 
ſuch an expreſſion) broken or torn acroſs the upper 


end of the thigh-bone, which bad been broken by a 
fall about three weeks before. 


Al 
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All theſe accidents muſt overtake the ſurgeon very 
ſuddenly ; and if they overtake him unprepared, all is 
in a moment loſt. I once ſaw a fine young fellow 
die from this alarm of the attendants and confuſion 
of the ſurgeon. He was a tall, ſtout, young man, who 
was ſitting at table with his companions eating bread 
and cheeſe, taking his glaſs, and telling his tale. The 
knife that was in his hand was a ſharp-pointed table- 
knife, which he happened to be holding dagger-ways ; 
and in the height of ſome aſſertion or oath he meant 
to ſtrike the table, but the point miſſed, and ſlanted 
over the table; he had ſtabbed himſelf in the femoral 
artery, and with one guſh of blood he fell to the 
ground, When I came, I found the young man 
ſtretched out upon the floor; he was juſt uttering his 
laſt groan; the floor was deluged, all ſlippery, and 
ſwimming with blood. The wound was covered with 
a confuſed bundle of clothes, which I inſtantly whirl- 
ed oft; and in that moment two gentlemen, who had 
been firſt called, and who had both run off for tour- 
niquets (becauſe tourniquets are uſed to ſtop bleed- 
ings), returned ; and had the unhappineſs to fee that 
the hole was no bigger than what I could cloſe, and 
had actually ſhut up with the point of my thumb; and 
which, had it been ſhut and put together with a good 
compreſs, would have healed in three days, forming a 
large beating ancuriſm within, allowing time for a 
deliberate operation. | 

In ſhort, to enumerate the variety of accidents 
which may affect this artery were impoſſible ; but 
{urely from the little that I dare venture to ſay in 
this place, it muſt ſeem one of the largeſt, the moſt 

expoſed, 


* 
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expoſed, the moſt dangerous, and by all this the moſt 
important, artery in the body; and from theſe previous 
hints and general deſcriptions, the value of the ſeveral 
branches which are now to be enumerated will be 
more eaſily felt and underſtood, E 


' BRANCHES OF THE FEMORAL ARTERY. 


_——— —— —_ _ 


ABOVE THE GROIN. 


THE FEMORAL ARTERY above the groin, that is, juſt 
before it paſſes from under the ſacro-ſciatic ligament, 
gives off two very ſingular arteries, which turn back- 
wards and never appear in the thigh ; the one, go- 
ing upon the forepart of the belly on the inner fide, 
is the epigaſtric artery; the other, turning backwards 
along the inner ſurface of the haunch- bone, is named 
circumflexa ilicum. 


ARTERIA EPIGASTRICA. 


TAE EPIGASTRIC ARTERY, ſo named from its run- 
ning up along the belly, goes off from the inner fide 
of the femoral artery about an inch before it paſles 
out into the thigh. 


The epigaſtric, when firſt given off, turns down- 


wards with a full round turn till it touches Poupart's 


ligament. The pecularity of its courſe here muſt 


be pointedly attended to. The femoral artery lies at 


the very outer margin* of the opening, called the cru- 

ral arch. The Fallopian ligament forms the upper 

line 

* Viz. that end of the ſlit or arch which is neareſt to the haunch- 
bone, | 


. ns. wa LA * 8 T 4 Pp 
A a — W 8 * r 2 OY; 1 2 
* 4. A” * 2 nd ET IN THO IS 
1 * ran 2 N. 3 wh... 2 Nr 1 ba, 1 % a 
r . 


FEMORAL ARTERY» 463 


line of the crural arch. The epigaſtric artery moves . 
inwards and downwards with the Fallopian ligament, 
running along its lower edge then it crofles the 1 
opening called the abdominal ring, behind the ring, 
and alſo behind the ſpermatic cord which paſſes 
through the ring; then it mounts by the border 
of the tranſverſe muſcle, and gets to the rectus muſ- | 
cle of the belly; but it is pretty high before it | 
touches the ſide of the rectus, and lying on the out- {| 
ſide of the peritoneum, and on the inner ſurface of f 
the rectus muſcle; and keeping in the direct line of 1 
the rectus muſcle near its centre, or rather nearer the 
outer edge of the muſcle, and inclining inwards, it 
mounts from the groin to a little below the borders of 
the thorax, where it inoſculates very freely with the 
internal mammary artery. Theſe are the inoſculations 
which were mentioned page 346. Through its 
whole courſe this artery is ſo large as to make its | 
wounds important: we ſhould know where to ſtop 10 
it in wounds; we ſhould remember to avoid it in {MN 
opening or extirpating tumours. I have ſeen ſome i 
confuſion and much loſs of time durig an operation [ 
from not attending to this. The main artery muſt be p 

remembered; its branches are of little value. 'The only þ { 
branches which it is at all neceſſary to mention are, 
firſt, one ſmall twig, which it ſends downwards along Wl. 
the ſpermatic cord; ſoon after entering under the ab- . 
dominal muſcle, it gives off a large branch almoſt 
equal to the artery itſelf, which goes directly towards 
the navel, and ends there. 'This branch goes oblique- 
ly acroſs the muſcle, while the main artery keeps 
the general line of the muſcle, and gives branches on 


every 
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every ſide to the rectus, tranſverſalis, obliquus; in 
ſhort to all the muſcles of the abdomen, and ſcatters 


its laſt branch in great numbers about the lower bor. 
der of the cheſt. 


ARTERIA CIRCUMEFLEXA ILEUM. 


Trax CIRCUMFLEX ARTERY of the HAUNCH is named 


CIRCUMFLEXA from its turning directly backwards, 
and 1LEUM from its paſſing along the hollow of the 
haunch- bone. | 

It is ſmaller than a crow-quill; it goes off from the 
outſide of the femoral artery oppoſite to the epi- 
gaſtric, or rather a little lower ; its going off is ex- 
actly at that point where the outer end of the Fallo- 
pian ligament begins in the haunch-bone. It runs 
backwards in a curved line along the hollow of the 
haunch-bone, curving along with the criſta ilii, or 
ridge of the ilium, under which it lies. Its line is 
along the nakedeſt part of the bone, where the in- 
ternal iliac muſcle begins on one hand, and the tranſ- 
verſe muſcle of the belly on the other: in ſhort, it 
runs along all the upper edge of the internal iliac 
muſcle, quite round almoſt to the lumbar ſpine, where 
it joins the ileo-lumbar artery by ſmall inoſculations ; 
for now the reflected ihac artery, which grows gra- 
dually and ſenſibly ſmaller, is almoſt ſpent. There 
are no remarkable branches which we ſhould name or 
even deſcribe, unleſs it were one which goes off early, 
near the head of Poupart's ligament, and gives 
branches to the ligament, to the fartorius muſcle 
which ariſes at the ſame point of the haunch-bone, 
and to the edge of the iliac muſcle. And as it runs 


7 along 
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along betwixt the iliac muſcle on the one hand, and 
the tranſverſe of the belly dn the other, it gives many 
branches downwards to the internal iliac and pſoas 
muſcles, and to the ſubſtance of the bone; and up- 
wards it gives three or four branches into the abdo- 
minal muſcles, which go ſo far along the belly as to 
inoſculate with all its other arteries. 


BELOW THE GROIN, 


TrtsE laſt branches, viz. the epigaſtric and reflect- 
ed iliac. arteries, I aſcribe to the internal iliac; for 
the artery is ſtill within the abdomen, or at leaſt not 
without the arch of the thigh. 

The femoral artery, until it gets down into the hol- 
low which I have deſcribed, gives no branches, or 
none with which I would chooſe to confound the de- 
ſcription of the profunda or great artery of the thigh. 
The branches which the femoral gives off before that 
are only ſmall twigs to the fat, glands, ſkin, or pri- 
vate parts; but one or two of thoſe to the private parts 
are ſometimes large.—Firſt, Twigs go out along the 
femoral ligament, and terminate in the ſkin.—Se- 


condly, Twigs go to the fat, and lymphatic glands of 


the groin.—Thirdly, There aſcends a ſmall branch, 
ſometimes towards the origin of the ſartorius, to the 
middle glutzal muſcles, and to the beginning of the 


acroſs the upper part of the thigh to the genitals, and 
which are named PUDICA EXTERNA to diſtinguiſh 


V oz, II. 3N their 


faſcia lata.—Fourthly, Of thoſe branches which go 
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their branches from thoſe of the pudica communis, 
there are uſually three. The uppermoſt is ſcattered 
about the fat of the pubis. The middle one goes a- 
croſs the heads of the triceps, it is longer and lar- 
ger than the others; it goes to the ſide of the ſcrotum 
and penis in Men; in Women it is large, and runs in- 
to the labium pudendi. The lower one of the three 
goes to the lower parts of the ſcrotum, and to the ſkin 
of the thigh near it. 


ART ERIA PROFUN DA FEM ORIS. 


Tux comes off the profunda femoris, the DEEP or 
MUSCULAR ARTERY. of the THIGH. It ariſes from the 
femoral artery about four inches below the groin, more 
or leſs according to the ſize of the ſubject. It turns 
off from the femoral artery with a bulging, which 
looks backwards and towards the outſide of the thigh. 
It lies deep in the triangular cavity, upon the face of 
the iliacus internus and pectinalis muſcles. It preſent- 
ly gives off two great arteries, which turn upwards 
along the joint; one round the outer ſide, the other 
round the inner ſide, of the joint. Then it paſſes down- 
wards, turns in behind the femoral artery, ſinks deep- 
er and deeper towards the backparts of the thigh. It 
paſſes down along the face of the triceps muſcle; and 
as it moves along its forepart, it ſends through three 
or four great arteries to the backpart, which are call- 
ed the pertorating arteries of the thigh. And, laſtly, 
the profunda itſelf, or its laſt branch, paſſes through 
the triceps; and this laſt branch is named perforans ul- 
tima vel deſcendens femoris. 


ARTE- 
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ARTEKRIA CIRCUMFLEXA EXTERN A. 


TE CIRCUMFLEX ARTERY, Which goes to the out- 
ſide of the hip- joint, proceeds from the very higheſt 
point of the profunda. It takes its courſe outwards, 
paſſing under the ſartorius, faſcialis, and head of the 
rectus: it runs over the tendinous head of the vaſtus 
internus, where that muſcle takes its riſe from the out- 
er trochanter: it divides very early into theſe branch- 
es.—Firſt, Branches go to the inner fide, to the in- 
ternal iſiae muſcle, upon which this artery lies; and 
round it they bend over the leſſer trochanter, making 
inoſculations with the internal circumflex artery.— 
Secondly, An artery goes in the oppoſite direction, 
viz. outwards, to the iliac muſcle, the ſartorius, the 


head of the rectus, the faſcialis, and round to the glu- 


tæal muſcles. —Thirdly, It ſends many leſſer branches 
upwards and forwards into the heads of thole mulcles 
which I have juſt enumerated, and which lie 1mme- 
diately over the artery.—Fourthly, It ſends large 
branches round the root of the great trochanter, ſome 


of them going into the hollow above the trochanter ; 


others keeping ſo low as the root of the trochanter, 
where the greater glutæus is inſerted; —Fitthly, The 
moſt important of all its branches 1s a very long one, 
which it ſends directly downwards under the rectus, 
or betwixt it and the vaſtus internus muſcle. This 
artery is divided into two great branches, which run 
down the whole length of the thigh, ſomewhat re- 
ſembling in their ſhape the pxoFUNDA HUMERI : they 
are named the greater and leſſer deſcending branches 
of the circumflex artery, and they inoſculate in a moſt 
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particular manner with a large anaſtomoſing branch 
from the femoral artery.—lt is the larger branch of 
this artery which emerges from betwixt the rectus and 
vaſtus externus, a little above the knee, to inoſculate 
with one of the articular arteries of the knee. It is its 
{ſmalleſt branch which inoſculates with the anaſtomo- 
ſing branch of the femoral artery. Theſe two anal- 
tomoſes ſeem to be the chief uſe of theſe two logg ar- 
teries, though they do alſo ſend ſome branches to the 
muſcles. * | 

But to give a more ſimple notion of this circum- 
flex artery, it ſhould be deſcribed thus. It is divided 
into three chief branches: 1ſt, A deſcending branch, 
which goes down to the knee-joint ; 2d, A tranſverſe 
branch, which croſſes the upper part of the thigh, and 
turns round the neck of the thigh-bone ; 3dly, It 
ſends a leſs important branch up upon the dorſum 
ilii. 

Ak TERIA cixcuuTLEXAINTERNA. 


THE INTERNAL CIRCUMFLEX ARTERY is a thick 
ſhort artery, which goes off oppoſite to the ball of the 
thigh-bone ; and as the external one goes round the 
great trochanter, this goes round the lefler trochanter. 
It is a ſmaller artery; it has not fo many muſcular 
branches; it keeps cloſer to the joint; it goes off 
from the inner ſide of the profunda, juſt oppoſite to 
the circumflexa externa, or a little lower, but never 
more than an inch lower; it paſſes over the inſertion 
of the pſoas muſcle, and under the belly of the pecti- 
nalis; it attaches itſelf then to the leſſer or inner tro- 
chanter, and goes round the neck of the thigh-bone 

| round 
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round the joint, and is expended on the muſcles at 
the back of the joint, as the quadratus femoris, gemi- 
ni, &c, 

The artery having turned towards the inſide, the 
muſcles which lie there are the triceps gracilis, &c. 
The firſt branches, therefore, which this artery gives 
off before it paſſes under the pectinalis, are to the tri- 
eeps and gracilis. After having paſſed under the 
pectinalis, and while it is turning round the root of 
the leſſer trochanter, it gives branches to the pecti- 
nalis and triceps ; and eſpecially it gives to the capſu- 
lar ligament of the hip-joint an artery which is na- 
med articularis acetabuli. 

The artery is now lying upon the pelvis, under 
the neck of the thigh-bone; and it divides itſelf 
at this place into two chief arteries; one goes up- 
wards and forwards along the triceps, till it ends 
at laſt round the ſymphyſis pubis. The chief muſ- 
cular twigs of this branch are given to the triceps, 
and to the obturator muſcles; it is this branch 
which inoſculates fo freely with the branches of the 
obturator artery; it is a twig of this artery which 
enters into the cavity of the hip-joint, by that breach 
which is in the inner edge of the acetabulum ; and 
this branch entering then by its proper hole, goes to 
the gland in the bottom of the ſocket, or chiefly to 
it. The other branch turns away in the oppoſite di- 
rection, viz. backwards betwixt the little and the 
great trochanter, turning round the neck of the thigh- 
bone, It gives branches alſo to the triceps and ob- 
turator, inoſculating with the obturator artery. But 
its chief branches are towards the other fide, as to the 


8 capſule 
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capſule of the hip-joint, to the neck of the thigh. 
bone, to the quadratus femoris. It is this artery 
which gives moſt of thoſe branches about the roots of 
the trochanters named trochanteric arteries ; and it 
is from this artery that many branches go backwards 
along the tuber iſchii, to unite with thoſe of the ſciatic 
and pudic arteries. 


OF THE PERFORATING ARTERIES. 


Tux two firſt perforating arteries are very large; 
the two next perforating arteries are ſmaller and leſs 
regular ; the fifth perforating artery is juſt the termi- 
nation of the profunda. But ſtill it muſt be under. 
ſtood, that theſe perforating arteries are extremely ir- 
regular in place, ſize, and number, as indeed all muſ- 
cular arteries muſt be; and that there are, beſides the 
greater perforating arteries, many like them in this 
part of the thigh, though not diſtinguiſhed by name. 


ARTERIA PERFORANS PRIMA. 


Tux FIRST PERFORATING ARTERY is the largeſt 
branch of the profunda, bigger than both the articu- 
lar arteries joined. It ariſes from the profunda, juſt 
under the leſſer trochanter, betwixt the pectinalis and 
triceps brevis; and perforates the triceps about an 
inch below the trochanter, and cloſe upon the thigh- 
bone. Here the artery lies under the lower edge of 
the glutzus, and cloſe by the origin of the biceps, 
ſemi-tendinoſus and ſemi-membranoſus muſcles, the 
three muſcles which form the hamſtrings ; and the 
chief diviſion of the artery is into one great branch, 
going upwards along the glutzus, and another going 

downwards 
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downwards along the flexor muſcles. Firſt, The ar- 
tery which goes upwards, turns over the glutæus, 
ſpreads innumerable branches about the great tro- 
chanter; and meeting with the trochanteric- branches 
of the arteriæ reflexæ, make a moſt beautiful inoſcu- 
lation, or rather net-work of inoſculations, over the 
trochanter. Another tranſverſe branch of this upper 
artery turns quite round the lower part of the tro- 
chanter, and round the thigh, among the fleſh of the 
vaſtus internus; and a third branch of the ſame ar- 
tery meets in inoſculation with the lower branches of 
the ſciatic artery. 5 

The lower or deſcending branch of the perforans 
prima goes down along the three flexor muſcles of 
the leg, viz. the biceps, ſemi-tendinoſus, and ſemi- 
membranoſus ; nouriſhes their fleſhy bellies, and plays 
over their ſurface in beautiful net-works, 


ARTERIA PERFORANS SECUNDA MAGNA. 


THE SECOND Or GREAT PERFORATING ARTERY is 
a much larger and more important branch of the pro- 
funda than this firſt, at leaſt it is ſo when the other 
perforating branches are awanting, and when this, as 
often happens, repreſents the continued trunk of the 
artery: but I ſhall deſcribe it as a ſecond perforating 
artery, to be ſucceeded by others *. The ſecond per- 
forating artery comes off from the profunda, about 
two inches lower than the firſt ; it paſſes through be- 

| twixt 


— 


*The reaſon of this manner of ſpeaking is, that ſometimes there 


are but two perforating arteries, while often there are five which 
need to be deſcribed, | | | 
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twixt the firſt. and ſecond heads of the triceps, or 
through the fleſh of the ſecond ; and turning oblique. 
ly downwards and backwards, cloſe by the thigh-bone, 
it paſſes into the cellular interſtice betwixt the flexor 
muſcles of the oppoſite ſides. i. e. betwixt the bellies 
of the hamſtring muſcles, and ends there. 

Before it paſſes through the triceps, it gives branches 
to the triceps and vaſtus, and to the great trochanter, 
and to the thigh-bone. Its two chief branches, after 
it perforates the triceps, are, firſt, one great tranſverſe 
branch, which goes directly acroſs below the tendon 
of the glutæus, and gives one great branch up upon 
the glutzus, and another to the vaſtus externus, ma- 
king inoſculations with the reflected arteries of the 
joint. Secondly, Its deſcending branch goes down in 
the hollow betwixt the great hamſtring muſcles, and 
its branches go into both muſcles, but chiefly into the 
biceps, and in theſe the artery is exhauſted. 


ARTERIA PERFORANS TERTIA. 


THE THIRD PERFORATING ARTERY comes off about 
a finger's breadth lower than the former; it makes a 
gentle waving turn inwards before it pierces the tri- 
ceps; and after it has perforated the triceps, it gives 


its branches to both the hamſtring muſcles, but to 


the ſemi-tendinoſus chiefly. * 


ARTERIA PERFORANS QUARTA. 


Tux FOURTH PERFORATING ARTERY may be re- 
garded as the laſt, or as the termination of the pro- 
funda, though ſometimes there is a fifth, It perforates 
again till lower, about a finger's breadth below the 

| I .. laſt, 
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laſt, through the fleſh, of the triceps magnus. Its firſt 
branch, while on the forepart of the triceps, is the 
nutritia magna femoris, or proper nutritious artery of 
the thigh-bone ; and after it perforates the triceps, it 
gives its arteries to the two hamſtring muſcles, but 
more eſpecially to the biceps; and ſo this laſt branch 
of the profunda ends. 

But this minute defcrigtian of _ important fet of 
arteries never preſents any clear idea to the reader's 
mind, nor any knowledge which he can eaſily retain. 
I expect rather to do ſo by one ſhort deſcription. 

The title of pERFORATING ARTERIES is one which 
comprehends all the great muſcular branches of the 
profunda, except the two reflex arteries belonging to 
the joint. They vary in number, as all muſcular 
branches muſt do, and are proportioned in ſize and 
number to the bulk of the thigh. The profunda paſles 


down along the forepart of the triceps, while it is 


giving off theſe arteries; they muſt, of courſe, perfo- 
rate the triceps before they can get to the back part 
of the thigh. When they do perforate, they come 
into a great muſcular interſtice or hollow, which is 
formed by the hamſtring muſcles of oppoſite ſides, 
by the biceps on one ſide, and by the ſemi-membrano- 
ſus and ſemi-tendinoſus on the other. It is to theſe two 
great muſcles of the back part of the thigh that the 
branches of all the perforating arteries are chiefly di- 
rected. Each pertorating artery ſucceeds another at 
about the diſtance of an inch or more ; each ſuc- 
ceſſively coming out into this interſtice at a lower and 
lower point. Each artery gives branches to the tri- 


Vor. II. 30 muulcles, 


ceps, &c. before it perforates, and to the hamſtring. 
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muſcles, &c. after it has come into the hollow. The 
two firſt perforating arteries are the only ones which 
are large and abſolutely certain; the third is always 
very much ſmaller ; the fourth is. generally the ter- 
mination of this great —_—y the fifth e Ns 
artery is rare. 

Such a general idea as this of their ſize and value, 
and ſituation in the very heart or deepeſt part of the 
thigh (for the profunda turns backwards from the 
very firſt, and all its branches keep the ſame direc- 
tion), is of more importance than a particular know- 
ledge of every branch of each perforating artery: a 
thing really unattainable, ſince they vary more in their 
ultimate branches than almoſt any other arteries in the 
whole body; for they have more ſpace, and a greater 
maſs of irregular muſcle to wander in, and produce 
varieties. 


ARTERIA FEMORALIS. 


Tuovau the profunda is plainly the artery of the 
thigh, yet from the ignorance of anatomiſts and ſur- 
geons (who never knew till about 20 years ago that 
there was more than one great artery) the ſuperficial 
artery has been named the artery of the thigh. 

The femoral artery makes a ſpiral or ſerpentine 
turn round the whole thigh. It appears-firſt on the 
forepart ; it turns obliquely round to the inner ſide, 
following the lower edge of the ſartorius muſcle ; it 
paſſes through the triceps, after it has got about two- 
thirds down the thigh, by which it gets into the ham, 
and its ſpiral turn is completed. It lies deep where 
it is giving off the profunda; it xiſes Wee, and is ſu- 

—— » 4 perficial 
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perficial all along the middle of theithigh ; and when 
it has advanced two-thirds down:theithighs it again 
gets too deep to be felt; but all along it is coVered by 
the thick ſtrong faſcia of the thigh. Through the 
whole of this courſe it gives no one branch out that is 
of any conſiderable importance. They are, all muſ- 
cular arteries, very ſmall, nearly of one; ſize, namelets, 
and undiſtinguiſhed, going into the muſcles of the 
forepart of the thigh; or if any are diſtinguiſhed, it 
is only by their relation to other arteries, when the 
trunk gets low enough to make anaſtomoſes with the 
arteries of the joint. G ei 
The nameleſs muſcular ne of the Femorgl 
artery go, in one word, to all the muſcles on the fore- 
part of the thigh; to the rectus, ſartorius, vaſti, gra- 
cilis, and triceps; to the glands, faſcia, fat, and ſkin; 


and it thus continues giving ſucceſſive branches to 


each of theſe long muſcles as it * the ſeveral 
points of tlie. a | | 
Ih)here is no diſtinguiſhed branch till, liavicig arrived 
within two hand's breadth of the knee-joint; it gives 
out { juſt where it is about to pals through the ten- 
don of the triceps) a larger branch named (like a ſi- 
milar branch of the humeral artery) RAMs ANASTO- 
MOTICUS: MAGNUS, 

This branch goes out from the inner fide of the fe- 
moral artery juſt where it- is about to perforate the 
triceps; it paſſes into the fleſh of the vaſtus internus; 


it firſt ſends ſmaller: branches to the vaſtus internus 
and ſartorius, and through the interſtice of theſe two 


muſcles to the {kin of the knee. But having pene- 
trated into the fleſhy belly of the vaſtus internus, this 
. 305 | artery 
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artery, which is itſelf very ſhort and thick, ſends out 
its lender inoſeulating branches: one goes down. 
wards along the tendon of the great triceps; and 
when the tendon of that muſcle ſtops above the inner 
condyle, this artery goes forwards over the condyle, 
makes a net- work upon it, joining in numberleſs in- 
oſculations with the articular arteries from below, and 
gives twigs alſo into the joint. The other branches of 
this ramus anaſtomoticus tend all forwards and up. 
wards to join the deſcending branches of the reflexa 
externa, which come down along the rectus muſcle. 
Other two arteries cloſe upon the joint are large, 
and remarkable enough to deſerve a name, and they 


are called perforating arteries; not perforating like 


the branches of the profunda, to get deeper among 
the fleſh ;. but perforating ſo as to get out from the 
cavity of the ham upon the ſurface of the thigh 


again, ; 


The UPPER PERFORATING ARTERY ariſes from the 
inner ſide of the popliteal artery, juſt after it has per- 
forated the triceps ; but it mult not be accounted a 
popliteal branch, becauſe it immediately perforates 
the triceps muſcle again. It gives branches to the 
ſemi-tendinoſus, ſemi-membranoſus, and ſartorius; in 


Mort, it turns its branches towards the muſcles on the 


inner ſide of the knee, and is a ſmaller artery. 


The LOWER or SECOND PERFORATING, ARTERY goes 


off nearly oppoſite to this. It is much a larger arte- 
ry. In order to eſcape from the ham, it perforates the 


ſhorter head of the biceps, or outer hamſtring muſ- 


cles. It firſt croſſes the ham at its very upper point, 


and within the ſubſtance of the triceps ; it then per- 


forates 
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forates the ſhorter head of the biceps flexor-cruris 3 
it then emerges upon the thigh by the belly of the 
vaſtus externus muſcle. Before it paſles acroſs the ham, 
it gives a branch to the ſemi-membranoſus ; while 
it is paſſing through the fleſh of the biceps, it gives a 
lower nutritious artery to the lower and back part 
of the thigh-bone ;/ after it perforates the biceps all 


its branches are to the fleſh of the biceps: and vaſtus 


externus, and its extreme branches are ſpent in inoſ- 
culations with the deſcending branch of the reflex or 
articular artery of the hip-joint. +: | 

But theſe branches, which are the laſt of the temo- 
15 artery, are extremely irregular, There is no artery 
from the profunda downwards worth naming, not 
even thoſe which I have juſt W Y 


4 


POPLITEAL ARTERY. 


'T HE artery having paſſed through the ring or ten- 
don of the triceps which is formed for it, or rather 
having paſſed betwixt the triceps and the bone, lies 
flat againſt the flat part of the thigh-bone as deep as 
poſſible in the cavity of the ham. There, as no muſ- 

cles 


. 


— 


* « Confiteri tamen oportet, binos ultimos ramos in diſtribuendis 
ſuis ſurculis infinite ludere, ita ut deſcriptione ad quodcunque ca- 
daver adaptata vix, ac ne vix quidem comprehendi poſſint. Ex 
repetitis tamen meis diſſectionibus id pro certe habeo, duos vel tres, 
quos perforantes appellare vellem, exoriri, hos trunculis ſuis ad ex- 
ternum latus præcipue confleCti cumque rete vaſculoſo genu jungi, 
nutritiant inferiorem ex iiſdem gigni, et ramos inſuper, nunc pau- 


ciores, nunc numeroſiores, communicantes ad flexores cum profunda 
clevari.? Ar vidſon, p. 35. 
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cles are lodged, it can give no muſcular arteries of 
any importance; none but trivial ones to the ham. 
ſtrings or to the heads of the gaſtrocnemii. In its 
whole length from the place of its perforating the tri. 
ceps tendon to its great diviſion, which is under the 
longer head of the ſolæus mulcle, it gives none but 
articular' arteries, i. e. ſmall arteries to the knee-joint, 
which are no leſs than five in number, and encircle it 
in all directions. | 

Firſt, The popliteal. err nde off from each fide 
two muſcular branches, not deſerving a particular 
Name nor deſcription; the one goes to the biceps or 


muſcle of the outer hamſtring, the other to the ſemi- 


tendinoſus and ſartorius, or inner hamſtring muſcles. 
Then come off the arteries of the joint, which are 
thus arranged: 1. The upper arteries coming off 
above the joint are three in number; one turning 
round the inner ſide of the joint, and one round the 
outer ſide, and one in the middle; whence it is named 
azygous, as having no fellow. 2. The arteries below 
the joint are two only in number; one to the inner 
fide; and one to the outer fide, of the joint ; and theſe 
directions of the arteries ſettle both the order of de- 
ſcription and alſo their names. | 


ARTERIA ARTICULARIS SUPERIOR EXTERNA, 


Tur upper articular artery which comes off above 


the knee, and which turns round the outer fide of 
the joint, ariſes from the popliteal artery above the 
outer condyle; ; its trunk is like all theſe arteries about 
the joints, ſhort and ſtumpy; but its branches long 


and ſlender. It paſſes under the fleſh of the biceps; 
it 
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it appears again at the edge of the vaſtus externus : 
one branch plunges into the vaſtus externus, mounts 


upwards, and, beſides ſupplying the muſcle, inoſculates 


with the long deſcending branch of the reflexa ex- 
terna ; while another branch turns as directly down- 
wards over the face of the outer condyle, and ſpreads 
beautifully over the fide of the joint, inoſculating in 
many net-works with the correſponding artery from 
below. 


ARTERIA ARTICULARIS SUPERIOR INTERNA. 


THE UPPER ARTICULAR ARTERY of the INNER fide 
goes off in like manner over the inner condyle, pier- 
ces the tendon of the triceps, where it 1s implanted 
into the condyle; and paſling under the edge of the 
vaſtus internus, it turns towards the forepart of the 
knee, tends towards the patella, covers chiefly the 
inner ſide of the joint with its net-work of inoſcula- 
tions; its little twigs flip in under the great lateral li- 
gament, and under the ſides of the patella to the ca- 
vity of the joint itſelf. It inoſculates like the outer 
artery with the lower arteries of its own ſide. 


ARTERIA ARTICULARIS MEDIA. 


THE MIDDLE Or AZYGOUS ARTICULAR ARTERY 


uſually ariſes from the back part of the popliteal ar- 
tery, but ſometimes from one or other of thoſe laſt 
deſcribed ; but this branch, at all events, is ſeldom 
awanting. It runs down behind the main artery up- 
on the back part of the joint, into the great hollow 
betwixt the condyles; and all its branches are ex- 
pended upon the back of the capſule, the poſterior 

crucial 
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crucial ligament, the ſemilunar cartilages, and the 
fat about. the back of the joint. 


LOWER ARTICULAR ARTERIES, 


Tux lower articular arteries are more ſlender, longer, 
run downwards very low, and return upwards with a 
very ſudden angle. | 


ARTERIA ARTICULARIS INFERIOR EXTERNA, 


Tus external ARTICULAR ARTERY below the KNEI 
goes off from the popliteal at the middle or centre of 
the joint, turns downwards along with the popliteal 
artery for a conſiderable way ; it paſſes under the 
heads of the ſmall plantar muſcle and the outer head 
of the gaſtrocnemius, and having paſſed through, it 


_ encounters the head of the fibula, and paſſes above it 


to the ſide of the joint, ſpreading its branches towards 
the patella. | | 

In the ham this artery gives muſcular branches to 
the heads of the muſcles, as of the gaſtrocnemius, 
ſolæus, plantaris, and the popliteal muſcle, that muſ- 
cle which lies obliquely acroſs the ham. When it 
comes to the ſide of the joint, it paſſes under the ex- 
ternal lateral ligament; and ſeveral of its branches, 
beſides their external anaſtomoſes, go into the cavity 
of the joint, one of which within the joint is eſpeci- 
ally large. 


ARTERIA ARTICULARIS INFERIOR INTERNA. 


THE INTERNAL ARTICULAR ARTERY below the knee 
is larger than the external one. Like it, it bends down- 
wards, paſſes under the inner head of the gaſtrocne- 


mus 
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mius muſcle, croſſes behind the head or rather neck 
of the tibia, on the inner ſide of the knee. It firſt 
gives arteries to the back of the joint; then it com- 1 
municates downwards with a large recurrent artery 
from the tibialis antica; it inoſculates upwards with 
the articularis ſuperior interna; it contributes (as all 
the other articular arteries do) to the forming of that 
profuſe net-work of arteries which is ſpread over 
the whole of the capſule of the knee- joint. It ſends 
alſo, like the others, certain twigs, which creep 
under the internal lateral ligament, and go into the 
cavity of the joint along the borders of the ſemilunar 
cartilages. 
Thoſe who write on aneuriſms of the ham talk 
much of theſe arteries, They match them with the 
recurrents of the arm ; and think, when they ſee five 
articular arteries, that it is a ſure ſign that at ſuch a 
point all is ſafe, when really theſe arteries cannot be 
of the ſmalleſt ſervice. They are all deſtroyed by the 
long compreſſion of the popliteal aneuriſm, or are in- | 
gulphed in the bag of the aneuriſm. If they ever l 
appear, it is not as inoſculating arteries, enſuring the | 
ſafety of the limb ; but as ſmall branches burſting in- | 
to the ſac, embarraſſing the operator, and confounding | 
every thing, ſometimes filling the ſac anew with blood, 
after all was thought to be quite ſafe, and the patient 
laid in bed. | | 
Before the popliteal artery paſſes under the head of 
the ſolzus, it gives two long arteries, which run down 
upon the two heads of the gaſtrocnemii muſcles, It 
often alſo ſends ſmall twigs to the head of the ſolæus, 
and to the popliteal and plantar muſcles. 
Vor. II. 3 OF 
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OF THE THREE ARTERIES OF THE LEG 
AND FOOT. 


Tar three arterics are, the tibialis antica, going on 
the ſorepart of the leg; the tibialis poſtica, paſſing 
deep along the back part of the leg ; and the peronea, 
which is the ſmalleſt and leaſt regular artery of the 
leg, and which has its name from paſling down behind 
the fibula. | 

The popliteal artery divides below the ham, under 
the longer head of the ſolæus muſcle, into two arte- 
* ries, the tibialis antica, and tibialis poſtica. The ti- 
bialis poſtica continues its natural direction down- 
wards under the ſoleus muſcle, and behind the tibia. 


ARTERIA TIBIALIS ANT ICA. 


THE TIBIALIS ANTICA makes a ſudden turn for- 
wards, perforates the interoſſeous membrane juſt un- 
der the lower edge of the popliteal muſcle ; paſſes out 
towards the forepart of the leg, betwixt the heads of 
the tibia and fibula : but ſtill it does by no means be- 
come a ſuperficial artery; on the contrary, it lies deep 
betwixt the heads of the tibialis anticus and the ex- 
tenſor of the toes; and is covered here with a very 
ſtrong faſcia, It is only about ſix inches above the 
ankle that the leg grows tendinous and naked ; there 
this anterior artery can be felt beating : it lies betwixt 
the tendons of the tibialis anticus muſcle and that of the 
extenſor of the toes; it paſſes down along with theſe 
tendons, through the annular ligament, and over the 
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bones of the tarſus; it ſends one branch acroſs the 
foot, another forward to the great toe : but the artery 
itſelf dives betwixt the firſt and ſecond metatarſal 
bone in the middle of the foot, and ſo gets to the 
ſole, where it ends in inoſculations with the back ar- 
teries. 

There is here ſomething like a poſterior recurrent 
artery; for the tibial artery, before it paſſes out of the 
ham, gives a ſmall branch which aſcends towards the 
back part of the joint, and is diſtributed to the heads 
of the bones, viz. the tibia and fibula, and to the ori- 
gin of ſome of the muſcles. 


AATERIA RECURRENS, 


THERE is here an ANTERIOR RECURRENT, larger 
than any in the arm, and much reſembling the recur- 
rens interoſſea. It is a branch which comes off from 
the forepart of the tibial artery, inſtautly after it has 
perforated the interoſſeous membrane; it turns imme- 
diately upwards under the fleſh of the tibialis anticus ; 
it gives many muſcular branches, ſome to the head of 
the tibialis, others to the upper part of the extenſor 
digitorum, and branches go round the head of the fi- 
bula to the origin of the long peronæus muſcle, One 
branch goes directly upwards, and ſpreads all over the 
lower part of the knee-joint, mixing its branches in 
the common vaſcular net-work. 

The tibialis antica gives no other branch of im- 
portance, or which ſhould be named, even from the 
place of this recurrent quite dawn to the ankle-joint ; 
for this, like the radial, or femoral, or any long muſ- 
cular artery, continues giving off branches from either 
3Pa hand 
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hand to the muſcles betwixt which it runs, of equal 
ſize nearly, and all equally unimportant. The tibial ar- 
tery, then, as it runs down the forepart of the leg, 
gives branches to the Tibialus Anticus on one hand ; 
to the Common Extenſor of the toes on the other 
hand; and to the Extenſor of the great toe, which is 
the laſt of the three muſcles that occupy the forepart 
of the leg. It alſo gives little arteries to the tibia, to 
the fibula, and to the interoſſeous membrane which 
lies betwixt them; but ſtill it arrives unexhauſted at 
the forepart of the ankle-joint. 

But before it croſſes the joint (which it does by 
paſling obliquely along with the tendon of the great 
toe), it gives out two maleolar arteries, 1. e. two arte- 
ries, one to the outer, and one to the inner ankle. 


ARTERIA MALEOLARIS INTERNA. 


THz ARTERY of the INNER ANKLE goes off juſt 
where the head of the tibia begins to bulge. It turns 
over the inner ankle in many ſmall branches; ſome 
mounting upwards along the tibia, but more going 
downwards over the inner fide of the joint, i. e. over 
the tibia or inner ankle, over the aſtragalus, and tome 

down as low and as far backwards as the heel- bone. 


ARTERIA MALEOLARIS EXTERNA, 


TRE ARTERY of the OUTER ANKLE goes off a little 
lower down. It ſends ſmaller branches upwards round 
the outer ankle, which go to the Peronæus Brevis muſ- 
cle, to the joint, and to the common extenſor of the 
toes, inoſculating round the outer ankle with the fibu- 
lar arteries. But its chief branch deſcends along the 

fore- 
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forepart and outer fide of the foat, gives twigs to the 
ſhort extenſor of the toes, and ends in inoſculations 
with the tarſeal arteries, or arteries n. to the 
forepart of the foot. | 

The arteries which belong to the Gore of the 
foot are uſually three in number: One goes off from 
the tibial artery a little above the ankle-joint, and is 
named Arteria Tarſea, becauſe it croſſes the foot over 
the bones of the tarſus. To this ſucceeds a ſecond 
about the diſtance of half an inch from it, and which 
croſſes the foot at the place of the metatarſal bones; 
it is named Arteria Metatarſea: and the one or other 
of theſe gives the interoſſeous arteries, accordingly as 
the one or the other is ſmall or awanting. The third 
is that remarkable branch which goes forwards along 
the great toe, whence it is named Arteria Halucis. 


ARTERIA TARSEA, 


THe TARSEAL ARTERY, which is ſometimes of a 
very conſiderable ſize, almoſt equal to the tibialis it- 
ſelf, comes off a little below the ankle, upon the fore- 
part of the foot. It lies upon the ſecond rank of the 
tarfal bones; it paſſes under the head of the extenſor 
brevis of the foot ; it crofſes the toot obliquely, ſo as 
to end in the abductor muſcle of the little toe, and in 
inoſculations with the arches of the ſole of the foot. 

This branch gives ſmall inoſculating arteries up- 
wards, which firſt give branches to the joint, and then 
join with the external maleolar and peroneal arteries. 
Next it gives branches to the bones and joints of the 
tarſus, which it lies upon; as the cuboid and cunei- 
form bones, and their joints. Thirdly, It gives ſmall 

arteries 
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arteries to the bellies of the „ brevis, where it 
lies under it. 

But its greateſt arteries are the interoſſeous arteries, 
which it ſends along the interſtices betwixt the meta. 
tarſal bones. Theſe interoſſeous arteries are three in 
number; they run along in that interſtice which holds 
the interoſſeous muſcles ; and when they arrive at the 
end of that furrow, or, in other words, at the place of 
the forking of the toes, each interoſſeous artery turns 
down to the ſole of the foot, and goes into the fork 
of each digital arch, on the loweſt fide of the toes, 
Sometimes theſe arteries give alſo ſmall dorſal arteries 
to the backs of the toes. 

The tibial artery having proceeded along the tarſal 
banes, and arrived at the lower heads of the metatar- 
ſal bones, and having firſt given off ſome trivial 
branches to the joints of the foot on its inner ſide, and 
to the bones and muſcles about the root of the great 
toe, next gives off a metatarſeal artery &. 


AR TERIA METATARSEA. 


THE ARTERY of the METATARSUS or inſtep goes off 
at the head of the firſt metatarſal bone. It bends a- 
croſs the roots of the metatarſal bones to the root of 
the little toe; and it diſtributes branches to the ten- 
dons of the peronæi mulcles, and ends in the abduc- 
tor of the little toe, and 1n the ſkin over. the outer 

| edge 


— 


N. B. Betwixt the tarſeal and metatarſeal artery there is uſually 
a ſmall branch going outwards to the outer edge of the foot, i. e. in 


the ſame direction with both theſe arteries, but very ſmall. 
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edge of the foot. But ſometimes it is a larger and 
more important artery ; for when the tarſal artery 1s 


ſmall or awanting, this metatarſal one gives off the 
interoſſei, and ſupplies its place. 


DORSALIS EXTERNA HALUCIS, 


Tux third branch is the AR TERT of the Back of 
the GREAT TOE. This artery is of very conſiderable 
ſize; it gives no muſcular branches, becauſe it lies 
upon the bony part of the foot ; it runs all along the 
metatarſal bone which ſupports the great toe; and it 
ends at the forking of that toe in two great branches ; 
one the dorſal artery of the great toe, which goes a- 
long it to the point; another to the ſide of the toe 
next the great toe, which it alſo runs along, ſome- 
what like the forking arteries of the thumb _ fore- 
finger. 

The anterior tibial artery ends here (1. e. where it 
gives off the artery of the great toe). By ſinking in 
betwixt the metatarſal bones of the great toe and of 
the toe next to it, and going directly into the arches 
of the ſole of the foot, it produces a great and impor- 


tant anaſtomoſis, ſimilar to that of the radial and ul- 
nar arteries. 


ARTERIA TIBIALIS POSTICA, 


Tx POSTERIOR TIBIAL ARTERY is ſo named from 
its paſſing along the backpart of the tibia, The an- 
terior tibial artery paſſes through the interoſſeous mem- 
brane only at the lower edge of the popliteal muſcle : 
this one comes off from the general trunk at the up- 
per edge of the popliteal muſcle, and paſſes obliquely 


towards 
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towards the inſide of the tibia, to take its place be. 
hind that bone. Its whole fituation and general 
courſe is this: It lies over the tibialis poſticus and 
flexor muſcles; it lies under the bellies of the gaſtroc- 
nemius and ſoleus; it turns round the inner ankle 
cloſe upon the bone. Having paſſed the lower head 
of the tibia, it goes down along the inſide of the heel. 
bone, in its deep arch, upon which the body is ſup- 
ported ; it divides at the heel-bone, and advances a- 
long the ſole of the foot in two great branches ; one 
running along the ſole, next the outer edge of the 
foot ; the other along the inner edge of the foot; 
whence they are named external and internal plantar 
arteries. From this arch the artery gives branches to 
all the toes, and ſo it ends. 

This poſterior artery is chiefly a muſcular one, at 
leaſt in its courſe down the leg; and though it gives 
many branches as it paſſes along, there are hardly any 
worthy of being deſcribed : and from the knee to the 
ankle- joint there is one only which needs be diſtin- 
guiſhed by name, viz. the artery which nouriſhes the 
tibia. 

Firſt, The tibialis poſtica often gives arteries to the 
heads of the gaſtrocnemii muſcles; next it gives off 
the ARTERIA NUTRITIA TIBIX, Which begins a little 
below the lower edge of the popliteal muſcle, runs 
downwards along the interoſſeous ligament, gives muſ- 
cular branches to the popliteus, ſolæus, and tibialis 
poſticus, and then ſends the nutritious artery into the 
great hole in the middle of the tibia, It gives many 
branches to the perioſteum of the tibia, and to the in- 
teroſſeous membrane all down the leg, and it ends 

near 
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near the lower end of the tibia in inoſculations with 
the peroneal artery. 

Other nameleſs muſcular arteries ſucceed to this, 
going to the tibialis poſticus, to the flexor communis, 
and to the flexor of the great toe. When the artery 
arrives near the ankle-joint, it gives many ſmall twigs 
to the perioſteum, tendons, ſheaths, and burſz muco- 
ſz behind the ankle; and then paſſing in the very 
deepeſt part of the ankle, under the annular ligament, 
and betwixt the tibia or proceſs of the inner ankle and 
the heel-bone, it adheres cloſely to the bones and cap- 
ſule of the joint; and there it gives a great many little 
tortuous arteries, making net-works over this joint and 
its bones, as over the other joints already deſcribed. 
But eſpecially two delicate arteries go out at this hol- 
low at the ſide of the heel-bone ; one forwards to- 
wards the ſide of the ankle-joint, the other downwards 
and backwards over the heel-bone, which ramify ve- 
ry profuſely and very beautifully. 

The artery now lying deep under the abductor 
magnus of the great toe, which ariſes from the heel- 
bone, forks into its two great branches, the external 
and internal plantar arteries. 


ARTERIA PLANTARIS INTERNA. 


THE INTERNAL PLANTAR ARTERY is much the 
ſmaller branch, not to be compared in importance 
(though their names are contraſted) with the exter- 
nal plantar artery ; and it is named internal, becauſe 
in running along the ſole of the foot it keeps to the 
inner edge, viz. that to which the great toe belongs. 
It comes off under the head of the abductor of the 

Vol. II. 30 great 


490 OF THE THREE ARTERIES 


great toe, and under the belly of that muſcle, and 
cloſe upon the bone; its branches run forwards, quite 
up to the root of the toe, all along its metatarſal bone, 
'The internal plantar artery has in general four branch- 
es, which all run pretty nearly in the ſame direction, 
viz. ſtraight forwards. 

It gives, while under the head of the abduQor, 
{mall branches, which go backwards to the joint, its 
capſule, and tendons, and ſome into the ſpongy ſub- 
ſtance of the heel bone; ſome allo to the ſhort flexor 
of the foot, and to the maſſa carnea. But its four 
greater and more regular branches are theſe : 

The firſt is one which keeps neareſt the inner edge 
of the foot ; 1s the largeſt and moſt conſiderable; it 
runs along under the inner border of the abductor ; 
it goes quite up to the ball of the great toe, and unites 
with the proper artery of the toe. As it goes along 
it gives {mall twigs to the perioſteum and bone. 

The ſecond 1s like this one, but only that it does 
not come off ſo early by two inches; it is of courſe 
ſhorter, but it paſſes along in the ſame direction, only 
a little diſtant from the firſt, ly ing along the middle 
of the metatarſal bone. It alſo advances up to the 
root of the great toe, and runs alſo into the proper ar- 
tery of the great toe (Which comes from the external 


plantar branch), ſo as to enlarge and ſtrengthen it. 


The third hes ſtill nearer to the centre of the foot, 
and deeper among the' mulcies. It runs the ſame ge- 
neral courſe, viz. along the fide of the metatarſal bone 
up to the ball of the great toe, and ending like the 
others in the artery of the great toe; but as it lies 
deeper, it gives branches to the ſhort flexor, to the 


7 tendons, 
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tendons, and to the inner ſurface of the aponeuroſis 
plantaris, forming a ſort of ſuperficial arch. 

From theſe three arteries much of the ſkin on the 
ſole of the.toot has its branches. | 

The fourth and laſt branch of the plantaris interna 
is one which goes down deep into the centre of the foot; 
it lies eloſe upon thoſe ligaments which bind toge- 
ther the bones of the tarſus, and under all the tendons, 
except thoſe of the tibial muſcles, which are like liga- 
ments to the bones. Its deſtination is chiefly to the 
tarſal joints and capſules; its inoſculations with the 
external plantar artery can be of no importance. 


PLANTARIS EXTERNA, 


Thx EXTERNAL PLANTAR ARTERY is the great ar- 
tery of the ſole of the foot, from which the arches of 
the foot and the inoſculations with the anterior tibial 
artery are formed, 

It turns outwards towards the outer edge of the 
foot; it runs its great circle round by the metatarta} 
bone of the little toe; and its plantar arch, or arch of 
the ſole of the foot, paſſes over the middle of all the 
other metatarſal bones. It receives the anterior ti- 
bial artery under the middle of the metatarſal bone 
of the great toe. It 1s this great curve of the artery 
turning round in the ſole of the foot that we name 
the plantar arch ; and it is from it that all the proper 
arteries of the toes ariſe, expreſsly after the ſame or- 
der in which the fingers receive their arteries. 

The great or external plantar artery lies deep, but 
not upon the naked bones like the former. It paſſes 
through betwixt the heads of the ſhort flexor and 
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maſſa carnea; it turns its firſt. turn outwards, till it 
gets under the flexor and abductor of the little toe; then 
it turns inwards towards the centre of the foot, and 
lies under the tendons of the long muſcles, and over 
the metatarſal bones and their interoſſeous muſcles. 

Firſt it ſends a large branch backwards to the heel- 
bone, , which belongs eatirely to that ſpongy bone, 
forms, like all ſuch arteries, a ſort of net-work over all 
the ſurface of the bone; it firſt touches the bone un- 
der its extreme point, or that which reſts upon the 
ground; and it goes branching over it fo high as to 
inoſculate round the ankle with twigs of the tibialis 
antica ; it gives branches alſo hereabout to the great 
ligament of the heel- bone. The external plantar ar- 
tery next gives branches to thoſe muſcles betwixt 
which it lies 1mbedded, viz. the maſſa carnea and 
flexor brevis; then advancing to the ſide of the flexor 
digiti minimi, it gives out two or three branches, 
which firſt go into the fleſh of the abductor and 
flexor of the little toe, and then turning over the edge 
of the foot, terminate in inoſculations with the arte- 
ries of the forepart of the foot and in the ſkin. 

It then begins from the root of the metatarſal bone 
of the little toe to form that great circle which 1s 
named the arch of the foot, and which gives out two 
ranks of arteries: Firſt, Of interoffeous arteries going 
to the ſpaces betwixt the metatarſal bones, upon 
which the toes ſtand ; and, ſecondly, The proper ar- 
tcries of the toes themſelves. 

Ihe firit of theſe arteries proceeding from the tar- 
ſal arch is a ſmall one, the artery of the little toe. It 
begins at the lower head of the metatarſal bone, lies 

| under 
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ander the flexor and abductor muſcles, gives branches 
to theſe muſcles and to the ſkin, and to the bone it- 
ſelf; it runs up the outer edge of the little toe, and 
this is immediately ſucceeded by the firſt interoſſeous 
artery; which lies deeper, paſſes along the firſt in- 
teroſſeous ſpace, gives branches to the bones and in- 
teroſſeous muſcle, and inoſculates betwixt the toes with 
the branches of the anterior tibial artery. 

The next artery is properly the firſt of the great arch. 
It is what is called the RAMuus DIGITALI1s, or proper 
artery of the toes. It is a long artery, runs over the in- 
teroſſeous ſpace lying upon the interoſſeous muſcles; it 
advances to the root of the little toe, and like thoſe of 
the fingers divides into two branches, one to the in- 
ner ſide of the little toe, and the other to the ſide of 
the toe next it. A ſecond and a third DIGITAL 
ARTERY go out in the ſame manner, and ſplit at the 
roots of the toes into two branches, and with fo little 
variety that it is needleſs to deſcribe each apart. 

In the interſtices of each of theſe arteries lie two 
or three ſmall perforating arteries, which perforating 
betwixt the metatarſal bones inoſculate with the inter- 
oſſeous arteries which lie on the forepart of the foot. 
But the great external plantar artery, while it 1s 


giving out theſe arteries alternately, i. e. large bran- 


ches to the toes, and ſmaller twigs to the interoſſeous 
muſcles, and ſome ſmaller ftiil which go off from the 
concave part of the arch, and go into the ſole of the 
foot to the ligaments and joints; the great artery goes 
ſtill onwards, and completes its arch at the middle of 
that metatarſal bone which ſupports the great” toe. 
There, a little behind the ball of the great toe, it re- 
| celves 
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ceives the tibialis antica, which perforates from the 
forepart of the foot. This completes the arch of the 
anterior and poſterior arteries, and permits the blood 
to paſs, according to the preſſure or other accidents, in 

' either direction; and this union ſtrengthens and en- 
larges the artery of the plantar arch ſo much, that it 
is not exhauſted by the many branches which it has 
given off, but gives at this point the largeſt artery of 
all, viz. the artery which ſupplies the great toe and 
one fide of the toe next it. This artery of the great 
toe is the very laſt or extreme branch of the aortic ſy- 
ſtem. It very cloſely reſembles the great artery of the 
thumb; it gives out three chief branches, viz. one to 
each ſide of the great toe, and one to the inner ſide 
of the tos next it. This Ax TERIA POLLICIS PEDIS 
ſometimes ſeems to proceed entirely from the perfora- 
ting branch of the anterior tibial artery; at other 
times it ariſes fairly from the plantar arch. 


ARTERIA PERONEA, 


Tux FIBULAR ARTERY, or the third artery of the 
leg, is much ſmaller than theſe two, is to be regard- 
ed rather as a branch of the anterior tibial artery ; 
and in its courſe and connections, and its being ex- 
haufted nearly by the time it reaches the ankle-joint, 
it greatly reſembles the interoſſeous of the forearm, 
which ſtops below the wriſt, or paſſes it only with 
ſmall and extreme branches, 

Where the tibialis antica paſſes through the inter- 
oſſeous ligament, the arteria peronea breaks off from 
it, almoſt of equal ſize with itſelf, and paſſes down 
behind the fibula, whence it has its name. It ariſes 


near 
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near the head or origin of the tibialis poſticus muſcle, 
and accompanies that muſcle down to the ankle-joint, 
lying betwixt it and the flexor of the great toe. 

This is entirely a muſcular artery for ſupplying 
thoſe deeper parts which the other arteries do not ſup- 
ply. Its branches, like thoſe of all muſcular arteries, 
are extremely irregular ; its chief branches are to the 
ſolzeus, to the peronæi muſcles, to the tibialis poſti- 
cus, to the flexor of the great toe. Several little ar- 
teries turn round the fibula from point to point, going 
to the fore part of the leg. All the way down the leg 
it is giving off repeated branches to the ſame muſcles; 
and in this courſe it gives ſome little arteries, which 
pierce through the interoſſeous membrane, and alſo 
gives the nutritious artery of the fibula. 

When it approaches the ankle-joint, the fibular 
artery gives off an anterior branch, which perforates 
the interoſſeous membrane, paſſes through betwixt 
the tibia and fibula nearly where they are joined ; 
it turns downwards over the outer fide of the ankle, 
by the extenſor pollicis and peronzus brevis ten— 
dons. This is named PERONEA ANTERIOR, though it 
is an artery of little importance. Its branches are 
given not to muſcles, for this is a naked and bony 
part of the foot ; but are expanded upon the lower 
heads of the tibia and fibula and upon the os cuboides. 
They nouriſh the tendons, ligaments, and burſæ of the 
outer ankle; they end in inoſculations with the ma- 


leolar artery, from the tibialis anterior, and with the 
tarſeal artery, 


AR 
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 ARTERIA PERONEA POSTERIOR, 


As this ANTERIOR FIBULAR ARTERY branches over 
the fore part of the outer ankle, the posTER10KR x1. 
BULAR ARTERY paſſes deep behind the ſame ankle, 
and is juſt the continuation of the main artery; which 
having paſſed down behind the acute angle of the 
fibula, finks into that deep hollow which is behind it 
upon the fide of the heel-bone. Behind the tibia the 
artery makes large inoſculations with the poſterior ti- 
bial artery, and gives many branches to. the tendons, 
Branches alſo turn round the ankle, making a net. 
work of veſſels upon it, and inoſculating with the an- 
terior tibial artery, It continues to give the fame 
ſmall arteries to the outer ankle, to the peronęœi ten- 
dons, to the outer ſide of the heel-bone, and to the 
abductor of the little toe. Uſually it ends in that 
muſcle, and in inoſculations with that branch of the 
external plantar artery which turns backwards upon 
the heel-bone and ramifies upon it ſo beautifully. 

Theſe are the laſt branches of the three great ar- 
teries of the leg and of the aortic ſyftem. 
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